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. E: proper cndiivaricn: of lands, 
particularly in large farms, depends 
much on the goodneſs of the in- 
—— uſe: of. The principal part 
of the work; in lands intended for the pro- 
duction of grain, is always performed by an 
implement called a plow; : In gardens and 
mall plots the ground is eultivated with the 
ſpade; hoe, hook, pick ax, large and ſmall 
mattock; Cc. Each of theſe inſtruments has 
its particulat uſe, on which it is unneeeſſaty 
to dwell, as we mean only to treat of lands 
in tillage. The make of the plows uſ 
in different provinces varies greatly. I at 
firſt imagined, that this variation in the 
form of inſtruments of huſbandry proceeded 
from the different nature of the lands, 
whether. ſtrong, light, or ſtony ; but this 
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does not always appear to be the caſe; and 
I believe that in many provinces it would 
be found more convenient for the tillage 
of lands, to adopt plows more frequently. 
uſed in other places. 
In the common method of ſowing, part 
of the ſeed falls pn the top of the furrow, | 
and becomes the prey of birds; another. 
part is buried too deep in the land and 
periſhes, inſomuch that thoſe only ſucceed 
which are by accident placed at a proper 
depth: it would therefore of courſe be of 
great advantage, could this ſeed be ſpread 
with greater regularity ; and this may be 
done with an inſtrument called a drill. 

To bring land into good order, and make 
furrows proper for the reception of grain, it is 
ſometimes neceſſary to break the clods, and 
often, to tear up the roots of pernicious 
weeds. Theſe works require rollers, har- 
rows, &c. To each of theſe three articles 
we ſhall allot a pagicular * 
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AGRICULTURE, 2 
CHAP. 1. 
Of Plows. 


SzcTIonT. Of the moſt fimple kind Fo 

HE moſt ſimple, as well as the moſt 

imperfect of all plows, conſiſts only 
of a evoked piece of wood pointed with 
iron, having behind a kind of lever to ſerve 
as a — 4 to it. This plow is fo light, 
that the labourer may carry it on his ſhoul- 
ders to the field, or on the backs of the 
aſſes deſtined to draw it. As this inſtru- 


ment only, as it were, ſcratches the ſurface 


of ſandy and barren lands, we can venture 
to ſay that even theſe bad ſoils would 
yield a larger increaſe than they do, were 
they plowed deeper and with bettet in- 
ſtruments. 
It is quite unneceſſary to recommend the 
uſe of this Tmall plow, or of a buſh harrow, 
commonly drawn by an aſs, to give a light 


culture to thoſe ſeeds lying above ground, 


when the furrows are at a diſtance one from 
the other, after the manner of the fields 
which in Auvergne they ſay are ſown in 


alternate furrows. 
B 2 SECT. 


F Oe INI VIE I * 


2 FEE NEF T9 a$ 4 


3 44 "vw _— 
. e. 


SECT. II. of the Araire, or ſmall Plow 
Provence. 2 


Ih Provence, 12 20 and ſeveral 
other. Provinces, : they make uſetoſ a plow 
called Araire, plate — fig. 1. which is 
ſcarcely more complicated than that we 
haye juſt mentioned. It confiſts of a ground 
wriſt, a'b, from three | to fout foo! long, 
ending in a point towards b: the under part 
of this ground wriſt, inſtead of being flat, 
is forrhed into a ridge, which extends the 
whole length of it. 

This ground wriſt, at the end a, ter- 
mier in a ſtrong tenon fixed in a large 
mortiſe, whith is at the extremity d of 
the beam d and is beſides faſtened to 
the beam by two ' uprights of iron f g. 
which have 4 head uf g, and going thro' 


the beam are keyed at f: the diſtance be- 


tween the under part of the bean about f, 
and the upper part of the ground wriſt 
towards g, is about fifteen inches. Inſtead 
of theſe iron uprights there is ſometimes put 


a piece of ſharpened wood or iron, as re- 


preſented by the pricked line h g, which 
ſerves inſtead of a coulter. 


On 
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On the upper part af the ground 'wrift 
is fixed a large. iron, ſhare, d hy» fig. 2. 
the part d i is received into the ſame mor- 
tiſe of the extremity d, fig. 1. in which the 

tenon of the ground wriſt is faſtened 
and the wings of the ſhare Kk. og. 27 
reſt on the iron uprights fg, fig- 12 
On the hinder part of this plow isabnple 
lever, m d, fig. 1. which - ſerves) o 2 
handle: at the end d, where it is bent, it 
enters, as well as the ground vuriſt and 
ſhare, into the great mortiſe d, at the end 
of the beam; and the whole is ſecuted witn 
Wedges. The handle conſiſts ſometimes of 
two pieces lapped one over the other at n, 
to lengthen or ſtiorten ĩt acchrding to On 
height of the'plowman. ' | 

By means of the wedges juſt „ 
the angle which the ground wriſt forms: 
with the beam may be at pleaſure altered, 
which makes it plaw more or leſs deep. At 
the hinder. part of the ground wriſt are two 
kinds of ears or earth boards, faſtened at o 
by a ſtrong wooden pin which paſſes thro” 
both the ears and the ground wriſt. 

The, beam d, f, e, which is frbm eight 
to ten feet long, has an iron bolt at the end 
e, which enters with great caſe into a large 

av B 3 mortiſe 
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mortiſe made at the extremity g of the 
piece of wood g, s, r, intended to paſs. 
betwixt the oxen and faſten their harneſs to. 
When a ſingle horſe is uſed to this plow, 
2 ſhaft is. ſubſtituted inſtead of the piece of 
wood g, s, r, and faſtened to the end of 
the beam e by an iron ringlet.' 

It is evident that this plow goes a greater, 
or leſs depth according, as the draft is more 
or leſs raiſed. The plowmen, as I have al- 
ready faid, can alter the angle which the 
ground wriſt forms with the beam, by 
driving the wedges into the mortiſe of the 
beam, which receives the end of the ground 
wriſt and handle. But theſe directors 
being too. little exact, it is neceſſary that 
the plowman ſhould lean on the handle m 
when it cuts too deep, and raiſe it when it 
makes too ſhallow a furrow : this labour is - 
ſo conſtant, that were the plow to, work in 
a ſtrong ſoil, it could not be born. In 
breaking up lands, they alſo uſe in Lan- 
guedoc, in the. earldom. and other places, 
plows very little different from ours. The 
two little earth boards p p turn over to 
the right and left the earth that has been 
looſened by the ſhare; but this is not done 


as s regularly, as. when there is but one earth 
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board, which throws the earth into the fur- 
rows before made, as faſt as it comes out 
of that which the plow is forming: it is 
certain however, that the under part of the 
ground wriſd being fidged, the plowman 
always reſts it on one fide, which occaſions 
the greateſt part of the earth to be throw | 
one way. | 
Theie plows have nd cou] ters, 0 that 
the earth is not at all vertically cut: for 
we cannot "eſteem as à coulter either the 
piece of ſharpened wood or ſheat that joins 
the ground wriſt to the beam, and which 
is placed a little before the ſmall iron bars 
f g. The bar repreſented by the pricked 
line h may ſerve inſtead of a coulter, but 
it muſt then be made of iron; and ii this 
caſe the coulter would be very impropetly 
ſituated, for it ſhould by rights be SA 
the ſhare. © 
| Theſe plows are convenient cough to 
uſe among trees, or in vineyards, or may 
ſerve to ſtif the ground in the intervals be- 
tween the rows of Sainfoin or Lucerne: but 
after all it is rather to be eſteemed a culti- 
vator than a real plow, as will appear by 
what we have farther to fay. | | 


B 4 SECT. 
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| Suge. III. Of a large Phiw uſed in dife 
© ferent Provinces, where 28 41 the Ground 
ih Oxen. 8 


| 11 ſome api een wha they uſe oxen, 
Gon till the ground with plows, fig. 3. 
which: are only a maſs of wood a b, formed 
by ſeveral pieces fixed to the ground 
wriſt c d, which is very long. This maſs, 
which forms two earth boards, with the 
ground , wriſt makes a large wedge, ter 
minated by an iron point, which may be 
lengthened, as faſt as it wears, by ſtriking 
with a hammer the bar f, which anſwers 
to the point e. The beam g h differs 
| vat little from that of the Provence plow. 
As the body a b opens. the earth aftet 
c Ps manner of. a wedge, the part c of the 
ground wriſt - inclines to tiſe, and would 
certainly do ſo, did not the plowman lean 
with his whole weight on the great lever i k: 
as the ground wriſt is very long, the plow- 
man may lean heavily without being in any 
danger of raiſing the. point of the ſhare 
opt of the ground. This lever. i k, not only. 
' ſerves to determine the depth at which the 
point of the plow ſhall go, but alſo to direct 
the plowman | in making ſtraight furrows. 
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\ This plow is the moſt defective of any 
I know : as it has neither a cutting ſhare 
nor a coulter, it works with great difficulty, 
and is very fatiguing to the cattle. When 
the land is dry, though it be not a ſtrong 
ſoil, this plow cannot penetrate it. If the 
ſojl'is clayey and wet, this plow, inſtead. of 
breaking, kneads it. As the great lever, 
the management of which is very laborious 
to the plowman, does not with any exact- 
neſs determine either the depth at which 
the plow ſhould go, or its horizontal di- 
rection, the work of it is very irregular and 
unequal. A ſmall wheel placed under the 
beam is ſometimes added for the eaſe of the 
plowmany * is in truth of little aſe ©; ©: 


SECT. TV. Of good Shes fed ; in fee 


Provinces. 


- Good plows ſhould not only penetrate 
the land to form a furrow, but-ſhould alſo: 
INE”, c turn 


Y In the Angoumois 5 make uſe of a as which. 
they call Areau, very much reſembling the 4rgire of 
Provence : it has nevertheleſs two handles, no coulter; nor 
ſhare, but a ſmall iron bar fixed between two -pieces of 
iron which. widen behind, and an earth board. There are 
alſo to be met with in this province plows with wheels 
before ; but as they have not a cutting ſhare, they cannot 
be ranked with the good plows, 


5 


= . 


10 ELEMENTS Or 


turn over the earth as it is looſened, and carry 
it into the furrow that was before made, ſo 
that the turf lies at the bottom of the furrow 
that is to be filled, and the bottom of the 
furrow that is making forms the top of the 
other that is filling. To do this work with 
any degree of exactneſo, the ground muſt be 
vertically cut by a coulter, e e, fig. 4. 
horizontally underneath, by a ſharp ſhare, 
a b, and turned upſide. down by the 
earth; board i. The plows we have deſcribed 
are deficient in all theſe points. Thus, that 
which I firſt mentioned ean only be of aſe 
in ſandy and light lands: the other may be 
of uſe in very ſtony grounds, particularly 
if the ſtones partake of the nature of flints, 
or brown free ſtone, which are very apt to 
wear the coulters and ſhares. But the good 
plows which are in uſe in many provinces are 
formed of one piece of wood, a a, fig. 4. 
and g. flat at bottom next the ground, and 
which is called the ground wriſt. This 
ground wriſt is in the fore part furniſhed 
with a piece of flat iron pointed and cutting, 
b, called the ſhare. We ſhall hereafter take 
notice that this bears ſeyeral forms. The 
piece d. d, called the beam, and which 
ſerves to connect the plow tail with its head, 


AGRICULTURE. 11 
is joined after different methods to the 
ground wriſt, as may be ſeen by comparing 
fig. 4. and 5. The part g g ts called 
the ſheat, and the part h h the drock. 
The beam d d receives into a mortiſe a 
piece of ſharp iron, called a coulter, which 
is faſtened into the beam with wedges. At 
the back part of the ground wriſt are the 
handles f © as may be ſeen by fig. 4. and 
5. i is the earth board, which is made of 
various forms, as ſhall hereafter be noticed, 
This ſhort deſcription will ſuffice to render 
what I am about to ſay intelligible. 

It is eaſily conceived that the ſharp 
coulter F, fig. 6. which enters the ground 
to the depth of about four inches, cuts it ver- 
tically : the ſhare A, fig. 7. which imme- 
diately follows under ground at the depth of. 
three, four or five inches, cuts a ſod of earth 
or turf G, which being looſened by theſe two: 
ſharp inſtruments, ſuffers the earth board 
which follows, and is in form of a wooden. 
wedge, to raiſe the turf O, fig. 8. and to 
turn it into the furrow p, which it. ought 
to fill; ſo that the graſs O lies at the bot-. 
tom of the furrow.p. When the turf is 
thus turned, the graſs is no more to be ſeen, 


the looſened earth alone appearing at the 
top 
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top of the balk. There are earth boards; 
I K, fig. 9. of various forms: ſome, on 
being interſected at the line s t, fig. 5. 
form the ogee I : the form of others, which 
are made higher, and act by their upper 
parts, is repreſented by K: in fine, there 
are many more which approach either to 
one or the other of theſe ſhapes; and theſe 
variations are of ſo little conſequence, that 
moſt people keep to the particular ſort that 
is im uſe in the place they live in. It is, 
ſufficient to notice, that when the ſhares are: 
very broad, it is neceſſary that the earth 
boards ſhould be larger than when the ſhares 
are narrow. As we have hitherto only 
mentioned the plow tail, we ſhall next de- 
ſcribe the heads which are put to the plows. 

in moſt of the provinces of the kingdom : 
it will then be neceſſary to point out their 
particular uſe. | 

The plow head is compoſed firſt of two 
ſmall wheels, A A, fig. 15. from 20 to 22 
inches diameter. Secondly, a piece of ſquare, 
wood, B, of two inches and a half thick each 
way, which is called the box. It receives the 

iron axletree, the ends of which enter into 
the naves of the wheels: it is let into the. 
under part of the box, which is caſed at 
| each 
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each end with iron, and ſerves to: add 
ſtrength to the axletree. , Thirdly, a piece 
of wood a little curved, C, called the ſhaft 
or pole: it riſes a little hefore, and reſts be- 
hind on the box: this part ſerves by way 
of beam to draw the plow head. Fourthly, 
this ſhaſt is traverſed by a kind of bar, D D, 
called the croſs ſtave. Fifthly, at the two 
ends of the croſs ſtave are faſtened by ſmall 
links the ſpring- tree bars E E. Sixthly, 
upon the ſhaft is placed a ſtrong piece of 
wood F, to which it is faſtened by ſeveral 
ſtrong pins. The forcer is inſerted on a 
level with the box, and extends pretty far 
behind the ſaddle to receive the lower part 
of the collar. Seventhly, over the box is 
placed the ſaddle G, which conſiſts of ſe- 
veral planks, two inches and a half thick, 

laid one upon the other; the uppermoſt is 
a little longer than the reſt, and projects: 
theſe planks are all ſecured by two pins, 
H H, of wood or iron, which paſſing thro' 

the whole thickneſs of the ſaddle, enter the 
box. Theſe pins or crow ſtaves are con- 
fined a-top by the gallows M, thro' which 
they paſs. Some ſaddles confiſt of two 
crow ſtaves or uprights, fixed in the box, 
troverſey by a pillow on which the beam 


reſts ; 


— 
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reſts: I is part of the beam of the plow 
tail, which reſts on the ſaddle, and — 


fined by the collar K: this collar goes round 


the extremity of the forcer. At L may 
be ſeen the pin called the regulator, and the 
ringlets, which make it pierce more or leſs. 
The uſe of the plow head is as follows. 
There can be no doubt but that by raiſing 
the end d of the beam, fig. 4. and 5. the 
point b of the ſhare is raiſed in proportion: 
this makes the plow bits the leſs: but in 
lowering the end d of the beam it alſo 
lowers the point b of the ſhare, whilſt the 
part a of the ground wriſt riſes, and the 
plow inclines to enter deep into the ground, 
or, as it is called, pierces or bites much ; by 
which it appears that the poſition of the 
beam makes the ſhare bite more or leſs. 


Let us farther ſuppoſe that a certain. 


power was applied to the end d of the 
beam, and that it endeavoured to draw the 
plow forward: let us then conceive a re- 
fiſtance to be overcome at the end þ of the 
ſhare: it is evident that the extremity d of 
the beam will incline to fink, whilſt the 
heel of the ground wriſt a, will incline to 
riſe: and theſe effects would of courſe 


follow, if the direction of the power applied 
5 at 
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at d did not oppoſe it, and the plowman 
at the ſame time with his whole. weighs 
loan on the handles to prevent 1 a 
of the ground wriſt from riſing. 

On this account, in plows that has no 
heads, they endeavour to raiſe the draft: 
and for the eaſe of the cattle they make the 
beam very long, and the handles or the 
lever that ſupplies the place of them long 
and ſubſtantial, that the plowman who 
leans on it may have more power to reſiſt 
the effort which the heel of the ground 
wriſt continually makes to riſe: particular 
care is alſo taken 'that the ground wriſt 
of theſe plows be made very long, that it 
may more eaſily keep its ſtation at the bot+ 
tom of the furrow. 

In light lands the plowman makes ſhift 
to manage the ſhare; but in ſtrong ſoils, 
notwithſtanding his continual labour, he 
cannot maſter it. If the lever or handles 
riſe too much, the ſhare goes deeper than it 
ought to do; and if the handles are lowered 
too much, it goes too ſhallowy: ſo that as 
the plowman is obliged inceſſantly to la- 
bour, the ſhare pierces ſometimes more, 
ſometimes leſs, and tills but badly; for ac- 
cordin 8 as the ſhare goes deeper or ſhallower, 

the 
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the earth board turns :over more or leis 
tatth y and as this is. tlie / caſe, the plowman 
finds. it difficult cnougls oh) make: en 


furrow. 
All theſe difficulties are cally furmounted 


by means of a plow head with a ſaddle; on 


which the beam may reſt; for, as the beam 
determines the angle which the ſhare and 
the ground wriſt ſhould make with the 
land, by wedging the beam exactly at ſuch 
4 height upon the faddle as ſhall be judged 
convenient, the effort which the bea 
makes to drop is prevented by the ſaddle, 
which is a fixed point: ſo that the ſhare. . 
always pierces juſt to x proper depth. Is 


tt neceſſary to plow deep to form the back 


of a ridge, it is eaſily done by railing the 
faddle or the beam upon it ; and this is ef- 
fected by putting the regulator into different 
holes of the beam; or, if the direction of 
the ſhare wants very little alteration, it is 
done by putting ſome ringlets aboye the 
regulator or pin that ſerves to ſtop the 
collar from ſliding forward on the beam: 
this lowers the beam, and makes the ſhare 
pierce more. Should it be neceſſary to plow 
ſhallow, to form the laſt furrows of a 
ridge, by putting ringlets below the re- 

5 gulator 
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gulator the beam is raiſed on the: ſaddle, 
the ſhare riſes in proportion, and pierces the 
land leſs: as ſoon as this little alteration is 
made, the plow goes on with its work. con- 
tinuing to pierce exactly as much as may 
be judged: proper; inſomuch, that in our 
kindly grounds, the not light, the plow- 
men ſometimes make pretty long furrows 
without touching the plow. handles. It 
cannot be denied but that the ſaddle of the 
plow head is of great uſe in regulating its 
courſe; nevertheleſs, in ſeveral, proyinces 
where plough heads might be ſerviceable, 
they haye had no thought of uſing them. 
It is indeed true; that the, wheels-might be 
troubleſome in plowing among trees; but 
theſe caſes do not often occur: and in fact, 
it would be better to leave the land near 
the trees without plowing, to be dug with 
a ſpade; or it is poſſible. to make the track 
of the wheels narrower, and plow nearer to 
the trees, provided care is taken not to cloſe 
them too much, leſt the plow ſhould over- 
turn. 
- In order more ri rt to ſet forth the 
advantage of plow heads, I ſhall remark, that 
if the plow tail was firmly fixed to the plow 
head, fo that the two parts made but one 
Vor. II. C piece, 


land more or leſs; and the plow tail keeps 
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piece, it would be difficult to form a ſtraight 
furrow,-and throw up exactly the neceſſary 
quantity of ſoil. With reſpect to plowing 
ftraight, it is evident, that how little ſoever 
the plow. head ſhoald deviate to the right 
or left, the plow tail, and conſequently the 
ground wriſt and ſhare, having the ſame 
direction, would flip into the furrowzorpierce 
the land more than was neceſſary; and the 
proper direction could not be reſumed with - 
out raifing the plow handles, and taking the 
ſhare and ground wriſt out of the ground, and 
afterwards, moving it to the right or left, 
pierce the land anew in whatever direction 
was thought proper. But as in the plows 
that have heads to them, the beam is 
a piece of wood of a cylindrixal form, 
faſtened to the plow head by a collar of 
wood only, or a ringle of iron which goes 
round it, the plowman, by inclining the 
handles to the right or left, can cauſe the 
ſhare to change its direction, and pierce the 


in this poſition, there being a friction of 
the beam in the collar or ringle that goes 
found it, as well as on the ſaddle which 
ſupports it : by a very ſmall jerk the plow- 
man can when he pleaſes change the po- 

- fitton 
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fition of the ground-wrift and ſhare. This 
mechaniſm is well adapted; for two cauſes 
concur to give the plows with heads this 
advantage. Firſt, The motion whitih the 
plowman cauſes in the ground wriſt A, 
fig. 10. to incline either to the right. or 
left, proceeding from his action on the 
handles f, the center of this motion is in 
the axis of the beam d, which occaſions 
the ground - wriſt and ſhare to ineline to 
the fide oppoſite to the motion that is given 
the handles: if the handles ate inclined to 
the fide g, the center af motion being in 
d, the ground - wriſt will be carried to the 
ſide k; and a contrary effect will follow, if 
the handles f are inclined to the ſide h. 

Secondly, It ĩs eaſily conceived, that if the 
plowman inclines the handles to the ſide 
where the earth board 1 is. placed, as this 
part widens towards the top, it of courſe 
augments the preſſure of the earth on 
that ſide, and carries the coulter to the 
ſide oppoſite to it, which regulates the quan- 
tity of eat th to be taken; and the contrary 
will be the conſequence, if he inclines the 
handles to the ſide g oppoſite the earth 


board, as $ he will then diminiſh the prefſure 
b- © 3M of 
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of the earth board, and carry the points 
the coulter and ſhare towards the 1 ED 
This method nevertheleſs poſſeſſes. only 
a certain degree of power, 2 and it would be 
difficult to guide well a plow originally il 
conſtructed: the ground-wriſt ſhould bear 
with its entire length on the bottom of the 
furtow ; and tho there is found in the plow, 
on the {ide next the earth board, a preſſure 
which the other ſide has not, yet it ſhould 
not fall into the furrow M, fig. 11. which 
it would certainly do, if the ſhare and = 
coulter repreſented by the furrows a 
were in the ſame direction with the pricke 
line bc, which is the furrow dvally 
forming. It is therefore neceſſary that the 
line ae of the ground-wriſt ſhould ob- 
liquely cut the line b e, and that the point 
of the ſhare ſhould advance a little into the 
fand, being careful however not to carry 
this obliquity to exceſs. A pretty exact 
angle muſt therefore be found, which the 
plow-wrights ſeldom hit: this occaſions 
the plowman to be ſometimes ſeveral days 
ſetting and unſetting his plow, till at laſt 
he finds the proper degree of obliquity, 
which happily ſubſiſts as much as the plow 
itſelf. This attention in properly fixing 
| e 
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the ſhare, is of importance only in plows 
that have earth boards: in the changing-ear 
plow, fig. 12. it is unneceſſary. The 
coulter only inclines to the right or the left 
as often as a furrow is begun; and that on 
account of the fmalineſs of the earth board, 
and becauſe the ſhare, being of a uniform 
ſhape, is more firmly fixed than thoſe of 
plows that have earth boards. | 

It ſhould now be admitted that plows 
with. heads, well managed, till the ground 
with great exactneſs to any given moderate 
depth, that the quantity to be cut may 
with preciſion be fixed, and the furrows 
laid ſtraight: and after what we have ſaid 
above, it is evident that this degree of pre- 
ciſion cannot be attained with * that 
have no heads. Wn 

- Some plows-with heads * have the beam 
almoſt ſtraight and elevated, as repreſented 
by the pricked line u d, fig. 4. in this caſe 
the ſaddle of the plow head is raiſed very 
high: others have the beam and ſaddle very 
low; of - theſe beams ſome have a curve; 
d d, and are faſtened to the ground-wriſt, 

0 ws * 


. Monf. Duhamel's Charrue @ avant train, is on the ſamg 
princip! le as our wheel plow. 
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fig. 4. others are ſtraight, d d, and almoſt 
parallel with the ground wriſt, fig. 5. 
In ſeveral provinces the plow tail is 
faſtened to the plow head by an iron chain, 
and a ringle thro which the beam paſſes ; 
in other parts this is effected by a wooden 
collar which encompaſſes the beam, and 
is faſtened to the forcer. In fact, as I 
have already ſaid, the make of the earth 
boards and ſaddle, and the manner of con- 
necting the plow tail with the plow head, 
vary much. But theſe plows, which ſeem- 
ingly differ ſo much in form, all agree in 
eſſential points : ſo that it is beſt for every 
one to have thoſe that are moſt uſed in the 
province he lives in, contenting himſelf 
with making ſome ſlight alterations in the 
ſize of the ſhare, and the make of the 
earth boards, to render them more proper 
for his purpoſe; at the ſame time taking 
notice that a large ſhare, which advances 
the work, requires a greater number -of 
horſes than one that is narrow, which has 
the advantage of making a finer tillage. 


SECT. 


Ster. V. 07 the ſhifting-ear Plas. 


. cannot 7a giving the reader an idea 
of the (hifting-ear plow, which is much 
uſed in many provinces. 

The ground wriſt a a, fig. 12. reſembles 
that of the plow with the carth board, fig. 4. 
The beam d d is alſo of the ſame ſhape, 

except that theſe parts are made leſs ſub- 
ſtantial, theſe plows with moveable ears 
being intended only for fields in good tuth, 
and are never uſed for breaking up lands. 
The ſheat g, and the handles f, are alſo like | 
thoſe of the above mentioned plow.. But 
the ſhare o, inſtead of having a fin only on 
one ſide, as is repreſented by AG, fig. 7- 
has two of a uniform ſhape, fig. 13. and 
this is very proper, as the earth is ſometimes 
turned over on one fide, ſametimes —_ 
other. Inſtead of the earth board i, fig. 4 
and 5. there is a forked piece of wood, s, t, t, 
called the crotch, which reſts by its extre- 
mity, s, upon theſhank of the ſhare a, bg. 13. 
The hollow part reſts on the ſheat g, and the 
two arms of the fork, t t, extend themſelves 
in the air, ſo that the crotch is ſupported 
by two ſtrong pins, c c, which going thro' 
it, enter the ground wriſt, This crotch 

C 4 ſerves 


e 
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ſerves to,turn over the earth that is cut by 
the coulter and ſhare. The moveable ear 
or earth board is a triangle of wood, P Q, 


fig. 14. with a ſhank terminated by a hook 


at the end. In the middle is firmly fixed, 
as may be ſeen at c, a pin, E, with a reſt or 


heel to it; ang farther on, at F, another 


pin, thick and ſhort. When it is intended 
to faſten the ear to the left ſide of the plow, 
the hook, d, is hooked into the cramp iron, 


h. of fig. 12; the pin, E, is driven into the 


hole e of the ſame figure, up to its heel; 


and the end of the pin F. bears on the end 
of the handles, or the extremity of the beam, 


near the point marked, t: the pricked line, 
h d, gives the outlines af the car, {pppoling 
it fixed in its place. 

We have already noticed. * the ground 
vrriſt and ſhare of the ſhifting- ear , plow 
differ from others, as their form is on each 
ſide uniform; therefore taking away the 
coulter and che ear, it forms a cultivator. But 


when the ear is on, the point of the coulter 


muſt incline to the fide pppoſite to the ear; 
and as the ear muſt be ſhifted from one fide 
to the other every bout, ſo muſt the po- 
ſition of the coulter: this is ſoon done; 
for, care muſt be taken that the coulter e e,. 
a figure 
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figure 12. has room-ſufficient-in the mor- 
tife of the beam. * If che ear is on the left 
fide; t the end, 1,” of the ſerter is put againſt 
an iron pin in the beam, to he ſeen near 1; 
then the middle, k, of the ſetter, paffing be. 
hind the coulter, e, it is incline&till the end 
of it; i, is brought over the pin in the beam: 
the ſhape of this pin is ſeen at R. The 
preſſure of the ſerter againſt the coulter, e 

keeps it ſteady enough i in the mortiſe; but 
as.the mortiſe is wide, it lies diagonally, its 
point inclining to the ſide oppoſite the eat. 
When the ear is put on the right ſide, the 
ſetter muſt be altered, the point, I, going over 
an iron pin that is not ſeen in fig. 12. be- 
ing on the right ſide; the middle, k, goes an 
the left ſide the coulter; and the end, 1,” is 
fixed on the other ſide of the head pin: 

by this means the point of the quis 1s 
dine: to Fc ne ths ne 74 
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"Seer. VI. Of heh 7 Plows, 


The new We obliged us to 
invent new plows totill the intervals betwixt 


the rows of wheat, lucerne, ' pulſe, maiz, 
potatoes, vines, trees in the nurſery, &c. 
and in a word, of all vegetables that can be 

cultivated 


- 
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cultivated in this method I at firſt cauſed 


a ſmall light plow to be made, but without 
a head or fore- carriage: yet it had ſhafts, 


ſo that the horſe's back ſerved by way of 
faddle to keep the beam at a proper height. 


As this plow tired the horſe much, becauſe 


the ſhafts bore very heavy on his back, I 
cauſed a ſingle wheel to be added, which 
ſerved inſtead of a plow head. 4 


Th many people have uſed this . plow 


with advantage, I muſt confeſs it is de- 
fective in requiring great ſkill in the plow- 
man to draw a ſtraight furrow ; and this 
proceeds from the plow head being of a 
piece with the plow tail ſo that when the 
wheel takes a falſe direction, the ſhare muſt 
of courſe follow. n 

I have found the means of making the 
common plow ſerve to till the intervals, 
bringing the beam towards one ſide of the 
ſaddle, by making the track of the wheels 
narrower, and ſhortening their naves; by 
fixing behind the ſaddle two forcers, ene on 
the right ſide, the other on the left, that 
the collar may be put on one or the other, 
according to the fide the ſhare is to be car- 
ried to, |. bod | 


4 
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* * 1 th. _—— 1 1 * 


* ® — 2 am 1 * 


AGRICULTURE. a 


Jo leſſen the interval betwixt the two 
wheels, and bring them neater the plow, 
the box of the axletree is made ſhorter than 
the breadth of the faddle, and 'the naves of 
the wheels are ſhortened, particularly on the 
outſide; by which means the track of the 
plow is much narrower than common: the 
naves thus ſhortened are ferriled with iron. 

In common - plows the :forcer project 
pretty far behind the ſaddle, to receive the 
collar, fo that the'coulter -and'ſhare are in 
the middle betwixt the Wheels: but as 
we wanted to carry the ſhare to the right 
or left, to earth up the rows, or open a furs 
row near them, I cauſed the \forcer to be 
cut off at ſix inches diſtanee from the back 
of the ſaddle; and on this end cauſed two 
cheeks to be grafted, which formed as it 
were two forcers j ſo that when the ſhare is 
to be carried to the-right fide, the'collar'is 
to be put on the right Joey which at 
courſe moves the beam. 

If, on the contrary, the hare is to be cart 
ried to the left ſide, the collar is put on the 
other forcer, and the beam is placed on the 
ſaddle betwixt the other two pins: by this 
flight change the point of the ſhare nearly 
follows the track of the left wheel, ſo that 


5 by 
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by inclining a little the plow handles to tho 
right, the ground yy be W oy near 
the rows. RAC 

- No alteration was adds; in Per dowd tail, 
which may either have an earth tet 
an car. 

In countries where wey uſe a rope or 
z chain inſtead of a collar, the ſhare may 
be carried from one ſide, to the other, ac- 
cording to the place the hook is fixed in, 
where it is faſtened to the ſaddle. By this 
alteration the track of the wheels is made 
narrower, and the naves ſhortened, parti- 
cularly on the outſide. With this plow, 
Which differs very little from thoſe comy 
monly uſed, all the ſtirrings may be given, 
whilſt the corn is not very high : however, 
but one horſe muſt be uſed, or if there arę 


two, they muſt go one before the other.” 


But when the corn is grown too high to 
admit the uſe of this plow, the cultivator 
or horſe hoe muſt be reſorted to, which we 
mall deſcribe after having given the dimen- 
fions of the plow we have been ſpeaking of, 


SECT, 
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SecT. VII. The Dimenfors of this principal 
Harte of 'a Plau, that' the Altergtzons to de 
., made in it, to fit: it for ftirring {the Ins: 
tervali, may more emily be camprebended: -* 

The ſhaft, a a, pl. 2. fig. 4. is from the 
box to its end twenty-five inches fix lines 
long, and three inches ſquare. The croſs 
ſtave, e c, is thirty inches long, two inches 
three lines wide; and one inch and three 
lines thick. In plowing either with a ſingle 
horſe, or with one before another, inſtead of 
the croſs-ſtave, a ſpring- tree bar is put at the 
end of the ſhaft. The ſpring- tree bars, f, are 
twenty- one inches long. The forcet, from 
the foremoſt end to the edge of the notch 
that receives the ſaddle, is ſixteen inches and 
a half, and as much from the notch to the 
hindermoſt extremity; its thickneſs, or 
horizontal ſurface, is two inches three lines; 
and the greateſt breadth of the perpendi- 
cular ſurface is three inches nine lines. 
The two forcers which we put to the plow 
uſed for ſtirring the intervals, have the ſame 
dimenſions as the common forcer. 

The box which receives the axletree, in 
common plows is about ten inches and a half 
long; we have reduced it to eight inches: 
it is four inches and a half ſquare. 


The 
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The ſaddle, c, is twelve inches nine lines 
high, ten inches and a half wide at, c, and 
two inches and a half thick. In the plow 
for ſtirring the intervals, there are three 
pins or crow ſtaves inſtead of two fixed = 
the ſaddle. 

The diameter of the wheels, h,is 8 
four inches, and the length of the part of 
the nave next the gs is reduced to two 
inches. 

The collar from p to m is about ee 


inches. The beam, i, is about ſix feet long. 


three and three quarters or four inches at 
the end next the plow handles, and twenty- 
eight lines diameter where it reſts on 5 
ſaddle. ; 

The plow handles, from the ground wriſt 
to their end, 1, are three feet nine inches 
long, and are fifteen inches aſunder at, I: 
their breadth is three inches, and their 
thickneſs one inch and a quarter. 

The ground-wriſt, s, is from twenty-ſeven 
to twenty-eight inches long, taking in the 
point that goes under. the ſhare ; its width 
behind at, c, near the beam, is fix inches; its 
thickneſs is three inches; and it grows 


thinner gradually towards the ſhare. The 
| fide 
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fide of the ground-wrilt next the eatth- 
board is covered with an iron plate. f 
The ſhare, at the part where it receives 
the ground-wrilt, is four inches and a half 
broad, and eight is its greateſt breadth. 
The angle of the earth- board that is far- 
theſt extended is about ſeven and a half, 
or eight inches diſtance from a line chat 
would interſect the plow. 

Some of theſe dimenſions being arbitrary, 
it is imagined what has been faid will be 
ſufficient direction for the plow-wrights. 


If only one horſe is uſed to ſtir the intervals, 
1 . muſt be made narrower. 


SECT. VIII. Deſcription f a Cultivator to 
fir the Intervals. 


This cultivator i is ſeen in plate 2. fig. 2. 

a i, is the ground-wriſt; 11, is a part of the 
handles; k m, a part of the beam; g f, the 
drock which ſerves to connect the beam 
with the ground- wriſt jointly with the ſheat 
e d: a n, the ſhare, is perforated at a, as 
may be ſeen at c, fig. 1. to receive the end 
of a flat piece of iron, a b d: the other end 
is nailed to the ſheat d: this part is called 
the /afeguard, and in ſome meaſure ſup- 
plies 
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plies the place of a coulter. Between the 
ground- wriſt, n i, and the ſafe guard, a d; 
a triangular piece of wood, h, is Placed, 
which goes on each fide the ſheat d, is not 
wider than the ground-wriſt, covers the 
ſocket of tlie ſhare, and reſts againſt, the 
ſafe guard ad. 

Fig. 1. is the ſhare : a b, are its wings: 
the diſtance from, a, to, b, is from eight to 
nine inches: d, is the point of the ſhare, 
ahd c, the ſocket into which the ground- 
wriſt enters. 

This cultivator, which is fitted to a plow 
head, ſtirs the earth without turning it 
over. It is very proper for ſtirring the in- 
tervals of lucerne, or other plants. If there 
is occaſion to turn the earth over, a ſmall 
earth board may be added, and in countries 
where they uſe the ſhifting-ear plow, by 
taking away the ear, they make a good 
cultivator. 

Some lovers of agriculture propoſed ma- 
king very narrow and light cultivators, to 
give a ſlight ſtirring betwixt rows of wheat 
that .had been ſowed at ſome diſtance one 
from the other, as when they ſow in al- 
ternate furrows, in order to its being hoed 

in 
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in ſpring. I have not yet been informed 
what ſucceſs theſe trials have had. 


| SecT. IX. Plows with Coulters, but m 


Shares. 


Bl. de Chateauvieux, fot breaking up paſ- 


tures, cauſed a plow to be made without 


' ſhares, but with three coulters, to cut the 


land in ſtripes: After having paſſed this 


plow over a field, a common plow is im- 


' mediately put into it, and the land, inſtead 


of riſing in large turfs, is in ſmall clods. 
By paſſing this plow over a moſſy field, 


the moſs is killed, and the ſweet graſs gets 


a head. See plate 3. fig. 1. 


M. de Ville Savin, who had land in An- 


gou, intending to break up - ſome, over 
grown with ſtrong heath, told M. de la 
Levrie that he deſigned to uſe this plow : 


but M. dela Levrie judged that a ſtronger 
"Inſtrument was neceſſary for cutting or 


tearing up the heath roots, this being in- 
tended only for breaking up paſtures :* he 
therefore cauſed to be made a model of the 
plow, repreſented by pl. 2. fig. 2. 
With this plow, drawn by twelve oxen, 
M. de Ville Savin tore up very large roots 
Vor. II. | D - of 


ed. Huſbandmen are very well convinced 
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of heath, which were carefully gathered 


by women. After two croſs plowings the 
land was brought into good tilth with the 


common plow. - 
Explanation of the figures, 2, 3, ey 4. 
a a, fig. 2. and 3, a plank or table te 


which all the parts are fixed: b b b, fig. 3. 
mortiſes to receive the three coulters : CC, 


fig. 3. mortiſes to receive the handles: d, 


fig. 3. a great mortiſe into which the end 
of the beam goes: e e, fig. 3. holes made 
to receive the iron pins that keep the beam 
ſteady: f f, fig. 3. holes in which the iron 
braces go that ſhould ſtrengthen the han- 
dles: g. fig. 2, and 4. the handles: h h, 
fig. 2. iron coulters: there ſhould be three 
of them: i, fig. 2. the beam, which is 


kept 5 on the plank by * iron pin, 


e e, ig. 2. 19 | 
CHAP. II. + 
V Drills. 


HE advantages to be derived from 
an inſtrument that would regularly 
ſcatter the ſeed have been already mention- 


of 
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of this, and there cannot be a greater proof 
of it, than the attempts that have been 
made to invent new - inſtruments of this 
kind, or to render thoſe already invented 
more perfect; every one having princi- 
pally in view the nature of the ſoil he cul- 
tivated. Thus, ſome were proper for ſow- 
ing lands plowed flat or in broad lands, 
where the corn is harrowed in; others 
were more particularly adapted for laying 
the ſeed at the bottom of the furrow, when 
the nature of the ſoil required that it ſhould 
be ſowed under furrow, and the ſeed co- 
vered with. the plow. 

Amongſt theſe drills of a different con- 
ſtruction, ſome ſucceeded perfectly well in 
the hands of the inventors, but they were 
too complicated and expenſive ; ſome parts 
of them were too fine and delicate to entruſt 
the working of them to a common labourer : 
ſuch is the drill invented by M. de Cha- 
teauvieux, and that of M. de la Taſte. 
Others, like that of M. I Abbe Loumille, 
were well adapted to the method of huſ- 
bandry practiſed in the provinces for which 
the inventors intended them. In each of the 
ſix volumes I have publiſhed on hnſbandry, 


there are ſeveral of theſe drills deſcribed, 
D 2 : that 
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that every one might adopt that which 
ſuited them beſt, or make thoſe more per- 
fect that merited it, or from one or the 
other of them contrive ſomething of the 
ſame kind, but more perfect and ſimple. 
In this work it will be fufficient to mention 
two kinds, the drill with tongues, and that 
with a cylinder. 


SzcT. . | Deſeription and Uſe of the Drit 
| 4 you Tongues. 


The deſcription we have given in the 
laſt chapter o wheel-plows, will make the 
deſcription of this drill be much better un- 
derſtood. For the fore - carriage, A A, pl. 4. 
and 5. fig. 1. is nearly the ſame as in 
common plows, and intended for the —5 
uſe, that is, to keep the end of the beam 
at a proper height: it has likewiſe a plow- 
head, a ſhaft or pole, a croſs ſtave, a forcer, 
a box, a ſaddle, an axletree and two ſmall 
wheels ; all of the ſame dimenſions as in 
plows, only the, box and the axletree are 
a little lengthened to give it a wider track, 
that 1s, to encreaſe the diſtance betwixt the 
wheels: there muſt alſo be pullies fixed to 
the large ends of the naves, as at B, pl. 4. 
fig. 1, 

The 
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The fore-carriage of a drill has then two 
ſmall wheels, A A, twenty-four inches dia- 
meter: at the biggeſt end of each nave is 
firmly fixed a pully, B B, ſeven or eight 
inches diameter, reckoning from the bot- 
tom of the groove, which is ten or twelve 
lines wide. 5 

The two wheels, A A, and their pullies, 
B B, receive the ends of an iron axletree, 
C 0. from twenty-five to thirty inches long, 
according to the track to be given to the 
fore-carriage : we ſhall notice this hereafter. 
The ends of the axletree are rounded ; and 
the middle of it, which is ſquare, is received 
into a piece of wood, D, called the box, 
which ſupports the ſaddle, E : this laſt riſes 
from twelve to thirteen inches above the 
centre of the axletree. 

To the box D are fixed, as we have de- 
ſcribed in the laſt chapter, the pole or 
ſhaft, F, and theforcer, which extends about 
a foot behind the ſaddle, to receive the collar, 
G. The other end of the pole or ſhaft is tra- 
verſed by the croſs ſtave, to which one horſe 
is put : if two are intended to be put a- 
breaſt, ſpring-tree bars may be added. 
Thus, the fore-carriage of a drill differs 


yery little from that of a plow, only that 
D 3 the 
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the track is made wider, and two pullies 
are fixed to the naves, 

The hind part of à drill conſiſts of a 
plank, I K, nineteen inches Iong, ten inches 
wide, and one inch and a half thick. 

This plank is perforated in three places, 
and bears three hoppers, to be ſeeq in pl. 5, 
fig. 1. at its two ends are jointed two tra- 
verſes, MM, from thirty tothirty-twoinches, 
one and a half wide, pe the ſame thick- 
neſs as the plank I K. 

In the middle of the length of the plank, 
the beam N is inſerted and ſecured with 
ſtrong iron clamps: it paſſes thro the collar, 
G, and reſts on the ſaddle, E, The beam 
is about three feet and a half long, and only 
two inches diameter. At the end, oppoſite 
to the joints m, are fixed two uprights, O 
O, about ſix inches high, four inches wide, 
and one inch and a half thick. Theſe 
uprights bear an axis on which are two 
trundles, and two pullies, T T, which are 
leſs than thoſe fixed to the naves of the 
wheels of the fore- carriage, being only four 
inches, or four and ahalf diameter, reckoning 
from the bottom of the groove: the trundles 
are five inches and a half diameter, reckon- 
ing from the center of one ſpindle to the 

center 


center of that oppoſite to it : and, as they 
are never to be uſed both at once, as one is 
ſufficient to make the tongues play, it will 
be proper, in order to let out more or leſs 
ſeed, to make five ſpindles to one trundle, 
and fix to the other: theſe ſpindles may be 
made of wood ; but large iron wire is 
better. | 

The axis that carries the trundles round 
is about nineteen inches long : the ends of 
it are received into a notch made on the 
inſide of the uprights, O, into which they 
are kept by an iron pin. 

The hoppers, LLL, pl. ” fig. 1. may 
be ſeen on a larger ſcale at figure 2 of the 
ſame plate: a a, are little boxes which form 
the hoppers : the ſides muſt ſhelve toward 
the hole at the bottom, that all the ſeed 
may be carried towards it : at b, is a groove 
thro' which the tongues, paſs. As the hole 
at the bottom of the hopper does not re- 
gulate the paſſage of the ſeed, it muſt be 
made large enough to let it paſs cafily. 

On the planks I K, pl. 4. fig. 1. is placed 
the ſeed-box, PP: this box is nineteen inches 
long, fourteen inches high, and eight inches 
wide: it is divided by two vertical partitions, 
OO that there are within- ſide three compart- 

D 4 ments, 
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ments, each anſwering to a hopper: the bot- 
tom of each of theſe compartments forms à 
kind of hopper, and the ſides ſhelve towards 
a hole, b, which ſhould be fix or eight lines 
diameter : this is ſeen in figure 2 2 of plate 4. 

On the two ends of this box are firmly 
fixed two pieces of wood in a ſquare, QR, 
pl. 4. fig. 1. the vertical angle of. the 
{quare is fixed by its lower end, R, to the 
joint M, by means of an iron pin ſeen at 
Re: the ſeed-box can thus have the motion 
of a hinge, which is neceſſary, as we ſhall 
hereafter notice, to incline it backward, to 
make it ſcatter more ſeed. | 

As to the horizontal angle of this ſquare, 
it ſupports a horizontal axis, K I, pl. 4. 
fig. 1. or n p, fig. 2. at n, fig. 2. is ſeen 
one of the ends which goes into the hole 
marked n, fig. 1. in the angle Q of the 
ſquare : it is on this axis. that the tongues 
are fixed, which ſhould have one of their 
ends on the holes at the bottom of the 
ſeed-box, and ſtop them; for it is only when 
they are removed, that ſmall portions of 
ſeed can drop behind the ſhares, as we 
ſhall hereafter explain. _ 

Atn p, pl. 4. fig. 2. is ſcen 2 Pl part of 
the axis, c b: and one of the tongues which 

paſſes 
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paſſes thro the axis at c, and ſhuts with its 
extremity b, the hole at the bottom of the 
ſeed- box. To the drill we are deſcribing, 
there ſhould be three ſuch tongues, n marked 
c b, pl. 5. fig. 1. 

Pl. 4. fig. 2. a little catch, f d, paſſes 
thro' the ſame axis, n p, one end of which 
is raiſed by the ſpindle h, of a trundle. It 
is evident; that when this trundle turns, the 
ſpindles raiſe the end d, of the catch d f, 
as is ſeen by the pricked line under m. 
This catch, in riſing, cauſes the axis n p⸗ 
to turn, and lowers the end b, of the tongue 
Cc b, as may been by the pricked lines c g; 
then, the hole at the bottom of the ſeed- 
box, being no longer ſtopped by the tongue, 
drops a ſmall proportion of ſeed. But the 
hole muſt be inſtantly ſtopped 3 and this is 

ſoon done, becauſe the catch d f, and the 
tongue c b, immediately take their firſt 
poſition. In order to keep theſe tongues 
up, there is near the ſeed-box, and five or 
ſix inches higher than the axis, n p, a cord 
twiſted like that on the handle of ſome 
ſaws : a part of it may be ſeen at k i, 
fig. 2. thro' this a ſmall piece of wood, I q. 
paſſes ; and this twiſted cord having the 
effect of a ſpring, bears the end d, of this 
piece 
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piece of wood on the catch f d, which by 
this means falls, as ſoon as one of the 
ſpindles is paſſed, till the end b, of the 
tongue touches the ſeed- box. 

As the three tongues do not paſs thro' 
the twiſted cord that ſerves as a ſpring ; 
and, as they are all on the ſame axis, it is 
evident, that one trundle is enough to make 


all the tongues play ; however, we put two, 


one of which has ſix fpindles, the other 
five; but they are not uſed together: one 
of the catches, d f, fig. 2. is taken away 
from either of the trundles, as more or leſs 
ſeed is to be ſowed. 

It is evident, that when the end d, of one 
of the catches goes far into the trundle, it 
muſt be raiſed high to eſcape the ſpindle : 
and the higher it is raiſed, the more the 
end b, of the tongue c b, is lowered, conſe- 
quently, the holes of the ſeed box remain 


longer open, and more ſeed is dropped. 


Thus, more or leſs ſeed may be dropped, 
firſt, by uſing the trundle with ſix ſpindles, 
or that with five; and next, by cauſing the 
catch, d f, to enter more or leſs into the 
trundle : there are other methods which 
we ſhall hereafter mention. ond 
In 
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In figure 1. plate 4. may be ſeen the 
axis, p n, which bears the three tongues 
and the catches; c c c, the tongues ; d, the 
catches; i k, the twiſted cord which forms 
a ſpring to preſs the tongues againſt the 
bottom of the box; 11, the little pieces of 
wood that preſſes on the catches; m, an- 
other piece of wood which ſerves to ſtrain 
the cord. 

And alſo in plate 5. fig. I. may be ſeen 
the axis, O O, of the trundles; T T, the 
pullies; e e, the trundles, one of which 
has fix ſpindles, the other five: c b, the 
tongues which paſs thro' the axis, to be 
ſeen nearQ Q : dd, the catches which 
are raiſed by the ſpindles of the trundles. 
A part only of theſe catches are ſeen, be- 
cauſe they are partly covered by the pieces of 
wood inſerted in the twiſted cord that ſerves 
for a ſpring, and which is ſeen near Q. 

It is proper to obſerve, that every hopper 
is bordered with a little wooden frame, a a, 
fig. 2. about five inches high, which forms 
the tunnel on which the ſeed-box imme- 
diately reſts, that the ſeeds which the 
tongues cauſe to rebound may fall into the 
hoppers : there is, however, in the front of 

theſe 
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theſe kind of tunnels a notch, b, fig. 2, 
which gives the tongues room to play. 

The tongues, b b b, pl. 5. fig. 1. with 
the catches d d, behind the axis thro* 
which they paſs, are from ten to eleven 
inches long. VV, are the handles: they 
are thirty inches long, and nineteen a- 
funder ; they either lean on them, or raife 
them a little to make the ſhares cut deeper 
or ſhallower, | 

The ſhares X, plate 4. fig. 1. and 4. are 
from twelve to thirteen inches in perpen- 
dicular height, without the tenons that 
faſten them to the plank : the width of the 
fide d, is four and a half, or five inches; 
and their thickneſs, b c, is two inches, or 
two and a half: they are made of wood, 
and hollowed in a groove behind, to convey 
the ſeed to the bottom of the furrow that 
is opening : the part 8, which forms an 
angle, is caſed with hard iron, more or leſs 
ſtrong, according to the ſtiffneſs of the 
land to be fowed ; and, by the ſame rule, 
the wood of the ſhares is made thicker or 


thinner; becauſe too thin a ſhare would 


penetrate too deep into a light land, and a 
thick ſhare would not cut deep enough in a 
ſtrong ſoil : in this laſt caſe it is beſt to make 

them 
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them entirely of iron : they. may be made 
of wood caſed with iron, as in fig. 5. The 
firſt ſhares I made were entirely of iron, as 
they appear in fig. 7; but I ſhould prefer 
thoſe repreſented by fig. ſix and eight. 

I thought it proper to give the form of 
ſeveral, that every one might chuſe what 
beſt ſuited his land. But when' pointed 
ſhares are uſed, as fig. 5. and 7. it will be 
neceſſary to raiſe the beam more or leſs on 
the ſaddle, to hinder them from cutting too 
deep: this muſt not be done by the ring- 
lets'that go betwixt the regulator and the 
collar, for this would alter the diſtance be- 
tween the fore-carriage and hind part, and 
the cords would not be properly ſtretched ; 
but a wedge muſt be uſed to raiſe or lower 
the plank, E, pl. 4. fig. 1. which is the 
uppermoſt of the ſaddle. 

It is now eaſy to conceive that when this 
inſtrument is drawn forward, the wheels, 
A, of the fore-carriage, turn, and give mo- 
tion to the pullies, B : theſe, by means of a 
cord that goes round them, cauſe the little 
pullies, T, of the hind part, to turn: as 
theſe pullies are on the ſame axis with. the 
trundles, c c, they cauſe them alſo to turn; 
and the ſpindles of the trundles raiſe the 
end, 
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end, d, of the catches, d f, pl. 4. fig. 2. 
the end, b, of the tongues, c b, is lowered 
towards the pricked line, g; the holes at 
the bottom of the box open, and the ſeed 


falls thence through the hoppers, LL L, 
pl. 5. fig. 1. behind the ſhares. When 


the catch, d f, quits a ſpindle of the trun- 
dle, the twiſted cord, k i, which with the 
piece of wood, 1 d, forms a ſpring, preſſes 
on the end, d, of the catch, d f, and bring- 
ing it to its former ſtation, the holes at the 
bottom of the ſeed-box are ſhut. | 

It is plain, that the ſeed is thicker ſown 
in proportion as the tongues play quicker : 
it of courſe follows, that the land muſt be 
ſown thicker when the trundle is uſed that 
has fix ſpindles than that which has five 
only. When the horſe walks faſt, it is beſt 
to uſe this laſt, that the tongues may have 
time to reſume their places before another 
ſpindle puts them in motion. It is alſo 
evident, that when the tongues remain long 
open, more ſeed is dropped; and the 
holes at the bottom of the ſeed-box re- 
main longer open when the catches are fo 
diſpoſed as to take a larger hold of the 
ſpindles. We have thus already two means 
of ſowing thicker or thinner, But th 
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is another very fimple way. I make the 
holes at the bottom of the ſeed-box larger 
than even large ſeeds require; but near 
each hole I fix a round thin plate of copper, 
b bb b, pl. 4. fig. 3. which turns on the 
nail, c: in theſe turning plates are holes 
of various diameters, d d, &c; fo that if you 
would ſow thin, you turn the plate, till the 
leaſt hole, a, is oppoſite to the great hole, 
a b, which is at the bottom of one of the 
diviſions of the ſeed-box. If too little ſeed 
drops, the plate is turned till a large hole is 
oppoſite the hole of the ſeed-box. The ſame 
may be donewith acopper ruler made to ſlide 
in a groove, having in it holes of different 
ſizes, ſo diſpoſed that there ſhall always be 
three holes of the ſame fize oppoſite the 
holes of the ſeed-box : by this ſimple me- 
thod the quantity of ſeed to be ſowed is 
eaſily regulated. By making oval holes in 
the plate of copper, oats might | perhaps be 
ſowed ; but I have not tried it. As in the 
drill I am treating of, the wheels of the 
fore-carriage cauſe the trundles to turn, 
raiſing the hind part does not prevent their 
turning as ſoon as the drill goes forward, 
and the ſeed is waſted. The method of re- 
medying this inconvenience is as follows. 
The piece of wood, V, pl. 4. and 5. fig. 1. 
is 
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is fixed at the lower end, by a pin in 
the great mortiſe, Z, of the beam. On the 


part of this piece of wood which reſts on 
the ſeed- box is a little iron fork, y, which 
keeps the box ſteady on the hoppers, and 


hinders it from jolting. Now when the 


dropping of the ſeed is to be ſtopped, the 
workman who is at the handles, V V, 
raiſes the piece, Y ; and drawing the box 


towards him, brings .it to the poſition 


pointed out by the pricked lines of fig. 1 
pl. 4 ; he then lets the piece, V, fall, * 
fork of which prevents the box from re- 


ſuming its firſt poſition : then, tho' the 


trundles turn, the catches, f d, fig. 2. are 
not in contact with them, and the tongues 
continue cloſe to the bottom of the box. 
When you would begin to ſow, railing the 
piece, Y, brings the ſeed-box into its 
place. Thus is this matter effected * a 
ſingle motion of the hand. 

Andcther difficulty was to contrive that 
the cords which communicated the motion 
of the pullies, B, of the fore - carriage, to the 


pullies, O, of the hind part, ſhould have 


neither too much nor too little tenſion, in 


a damp or dry air. This was effected. by 


taking away the pin, G, of the regulator, 


that the hind part might be no longer 
drawn 


ft. pb My wed 
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drawn by the beam, which in this drill is 
only of uſe to keep the plank, or table of 


the hind part in a poſition nearly hori- 


zontal ; thus, the hind part being drawn 
by the cords alone, the reſiſtance of the 
ſhares give theſe cords a proper tenſion; 
yet if pointed ſhares were uſed the ſtretch- 
ing of the cords might make the ſhares 
bite too much, but this is eaſily remedied 
by raiſing the faddle, as we have already 


directed. 


If a field is to be ſown in full furrows 
with this inſtrument, ſuppoſing the interval 
from the fellies of one wheel to the fellies of 
the other, to be twenty-one inches, that the 
rows may be at equal diſtances, one of the 
wheels of the drill muſt be put at its return 


into the track it had before made; in this 


caſe there ſhould be only thirteen or four- 
teen inches interval betwixt the pullies, 
B B; by this diſpoſition of the ſhares the 
rows will be ſet out at ſeven inches diſtance 
over the whole field. 

And to prevent the ſhares being choaked 
up, when there are ſtones or clods in the 
field, they ſhould not be placed in a line, 
but the middle ſhare ſhould be more for- 
ward than tlie others. The difference how- 

Vor. III. E ever 
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ever ſhould not be great, and in Like nd 
lands they are beſt fixed in a line. 

Some drills have been made with move- 
able ſhares, whereby the diſtance betwixt 
them might be increaſed from fix to eight 
inches: to effect this the mortiſe into which 
the tenon of the ſhares enters is made two or 
three inches wide; and the ſhares are fixed 
with a wedge; and that the ſeed may al- 
ways fall behind the ſhares, the groove that 
receives it is widened a top. I ſhall enlarge 
no more on theſe minute particulars, as they 
may be varied at pleaſure. _ 

In looſe ſoils and à dry ſeed time, the 

earth falls of itſelf behind the ſhares and 
covers the ſeed; but if the ſeed remains 
uncovered, a kind of. raker on two ſhafts 
is fixed behind the ſhares, as in the cy- 
linder drill, and that will be fufficient to 
cover and bury the ſeed. 
Many huſbandmen who have uſed the 
drill I have been deſcribing; have obſerved 
that it drops leſs ſeed when the partitions 
are quite full, than when they ate only 
Half full. 

As a remedy for this defect, M. de Vit- 
liers-en-Lieu, thought of placing on little * 
brackets at a third part of the height of 

each 
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each partition of the ſeed box, a thin board 
a little riſing on the upper ſide, and of ſuch 
dimenſions as to touch the fides all round 
within an inch : this kind of falſe bottom 
ſupports part of the weight of the ſeed ; by 
this addition the ſeed drops with — 
whether the box be full or half empty. 

horſe or two aſſes wil n! this plow. 


SzcT. If. The Cylinder Drill. 


M. de Chateauvieux's drill which I have 
deſcribed in my treatiſe of Huſbandry, ha- 
ving no other defect but that of being of 
too high price for ordinary farmers, M. de 
la Levrie endeavoured to make it more 
fimple, and of a more moderate price : he 
ſucceeded': and Jouvet, M. de la Levurie's 
Joiner, has rendered it {till more fimple : it 
Is in this ſtate I am' about to deſcribe it. 

This drill is repreſented by the. plates, 
fix and ſeven, fig. 1. 2, 3, 4, 5, Cc. In 
figure 2, pl. 7. the ſhares are ſunk two 
inches into the earth, to ſhew the drill as 
it works. | 

This drill conſiſts of a fore-carriage and 
hind part. The fore-carriage nearly re- 
ſembles that of common plows, but is 

E 2 much 


52 E L EME NTS Or 


much lighter; it is compoſed of à box, 
a, fig. 1. and 2. about fourteen inches long, 
three inches thick, and five inches high, 
but -reduced at the ends and-. brought to 
two inches to receive the * ferrils, that 
keep the axletree in its bed. 

On the eight inches in the middle which 
remain at the full height, by two tenons 
is fixed the ſaddle which is a plank, b; 
fig. 1. and 2. about eight inches high, 
from fifteen to eighteen lines thick, fix 
inches wide at bottom reduced to four to- 
wards the top, where it is hallowed in the 
middle to the depth of four or five inches; 
this is rounded at bottom to receive the 

beam. 
In the middle of the box is a mortifh 
which goes thro' it, and ſerves for the in- 
ſertion of the ſhaft or pole, and the forcer 
made of two ſeparate pieces. 

The ſhaft, c, and the forcer, d, may be 
made of one piece of wood, two feet, eight 
or nine inches long, three inches high, and 
two inches thick ; the part extending about 
eight inches behind the box, is the forcer.. 

The croſs-ſtaye, e, fig. 1. and 2. is as 
common. The wheels conſiſt of a nave, 
fix fellies and fix ſpokes, and are two feet 

| four 
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four inches diameter ; they muſt be made 
as light as poſſible; the proportions may 
be taken from the plate. The wheels may 
be lightly ſhod with iron, one and a half 
line thick, to. ſtrengthen the fellies and 
keep thein circular, | 

The naves are four or five inches dia- 
meter in the middle of their length which 
is eleven inches: they are leſs as uſual to- 
wards the ends; at two inches diſtance 
from the larger end is a flat whereon to 
fix the pullies, s, which are eighteen lines 
thick. When the wheels are on, the middle 
of theſe pullies ſhould be ſixteen ene and 
a half one from the other. 

Theſe pullies are eight inches diameter 
from the bottom of their groove, which is 
ten lines wide. Whether they are round 
for cords or ſquare for leather ſtraps, they 
muſt be made exactly of a ſize. | 

The middle of the axletree is a. bar of 
iron one inch ſquare, it is rounded at the 
ends; the middle is let into the box, where 
it is kept faſt by the fertils — men- 
tioned. - 

The hind part conſiſts of two ſhafts, 
g g: fig. 1. three feet long, two inches wide, 
and one inch and a half thick. They are 

S 2 joined 
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joined at an inch from the foremoſt ends by 
a traverſe or croſs bar, h, laid on the ſhafts, 
with a ſhoulder lapping over one inch and 
a half faſtened with two little ſcrews. This 
croſs bar is one inch and a half ſquare, and 
arched in the middle to receive the beam 
which reſts on it. 

At ten inches from the fore part the 
ſhafts are alſo joined by means of two 
tenons, and a tongue by a table ten inches 
wide, and fifteen lines thick, k, fig. 1. and 

a foot from the hind part theſe ſhafts are 
alſo united by a ctoſs bar, 1, fig. 1. eigh- 
teen lines wide and fifteen lines thick, 
which ſerves as a'reſt for the hind part of 
the ſeed box, and to it is fixed the fork 
that keeps the box ſteady in ſowing,” and 
keeps it raiſed when' you would have leſs ſeed 
dropped: this croſs bar and the table are 
levelled with the bottom of the ſhafts. 
Behind this croſs bar and as near it as 
the obliquity of the mortiſes will permit, are 
fixed the handles m, "nearly of the length, 
and in the ſlope deſcribed on figure'z ; they 
are ſupported at the end of the croſs bar 
by the jamb, n, fig. 2. and joined together 
by the traverſe or croſs: bar, o o, bg. I. 


The 
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The interval betwixt the ſhafts i is twenty- 
one inches; ſo that the hind part of the 
drill is two feet wide from out to out. 

Towards the fore part are two uprights, 
p- fig. 1. which bear the back pullies; the 
middle of theſe uprights are eleven or twelve 
inches from the end of the ſhafts, they are 
four inches wide at bottom, and two and 

a half or three inches towards the top; they 
are ſive inches and a half high, and twelve 
or fifteen lines thick. 

Theſe uprights have on the top a notch, 
g. an inch deep, and four or five lines wide, 
in which turn the iron trunnions of the ſame 
ſize as the wooden axletree, r, fi. 1. and. 5. 
reduced to two inches diameter in the places 
marked, r: the ſame axletree bears the axes, 
q, the parts, r, the back pullies, s, and the 

cylinders, t u, fig. 5. 

Theſe back pullies ſnould be four inches 
diameter from the bottom of the groove, 
which is ten lines wide; the cheeks of theſe 
pullies are eight lines deep; they muſt of 

— be placed at the ſame diſtance from 
each other as thoſe in the fore - carriage. 
The ſhares, u u, fig. 2. are two inches 
thick, five inches and a half wide next the 
upper part of the table, comprehending ten 
ys E 4 7 
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or eleven lines, being the depth of the groove, 
which forms the channel marked with the 
pricked line, u, and five lines for the thicknefs 
of the plank which covers it: the points of 
thefe ſhares incline backward: on raiſing a 

rpendicular from their point to the under 
part of the table, it ſhould be twelve inches, 
and from this perpendicular to the point 
where the pricked line, u, is in contact with 
the table, is four inches. 

The front of theſe ſhares is chamfered on 
the ſides; it begins three or four inches 
from the under part of the table, and forms 
a rectangular ridge; this ridge is covered 
from the point to fix inches high with a 
piece of iron hammered and ſteeled two 
or three lines thick, the edges of which 
being filed thin- are lapped one over the 
other : this caſing is ſecured on each fide 
with four wood "ſcrews with flat plated 
heads. 

The groove is open and hallowed behind 
from three and a half or four inches high 
to the point ; as it appears in fig. 2. 

The tenons, x x, fig. 1. and 2. by which 
the ſhares are fixed to the table, are with- 
in half an inch of the front of the 
ſhares ; by which means there is ſhoulder 

| enough 
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enough on that fide where there is no great 
ſtreſs; theſe tenons are three and a half long 
of which two and a half appear above the 
table; they are eighteen tquare, and are 
faſtened by iron keys, on iron plates two 
lines thick; the key of the middle ſhare 
goes leh gthways of the table the other two 
croſs-ways. 

The two pricked lines, u, bg. 2. ſhew 
the width of the channel which is ten lines 
every way: this channel ſhould anſwer to 
the apertures in the table to communicate 
with the hoppers under the cylinder. 

Theſe ſhares, which are exactly like thoſe 
of the drill with tongues, may do very well 
in deep plowed kindly foils; but in hard 
ſoils; ſhares like thoſe of M. de Chateau- 
vieux's drill muſt be uſed, fee plate 4: fig. 6. 
the ſame may be faid of the * . 
tongues. 

The hind part of this drill termibates 
before in the beam, t, fig. 1. and 2. made 
of a ſingle piece of wood three feet, three 
or four inches long, two inches and a half 
ſquare for fourteen inches length from the 
bottom, and from thence to the end it is 
rounded and reduced to two inches dia- 
meter. 


The 
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The beam is faſtened to the table by an 
iron pin, and a nut ſcrewed on it: it reſts 
on the croſs bar, h h, fig. 1. where it is 
alſo faſtened with a nut ſcrew; it is con- 
nected with the fore- carriage by the collar, 
f f, fig, 1. and 2. this collar is either of 
iron or wood, but has not the pin called the 
regulator; becauſe the draft is not by the 
beam, but by the cords or thongs which 
go from the fore to the back pullies: the 
fore part of the beam reſts on the ſaddle, 
b, ſig. 2. 

Over the table are fixed the hoppers, z,. 
fig. 1. and 2. in ſuch a manner that their 

apertures anſwer to the channels, u, behind 
the ſhares, that the ſeed dropping thro 
the hoppers may fall into the little furrows 
as faſt as they are made, It is proper to 
obſerve here, that the hoppers are not fixed 
to the table, but to a board over the table, 
which ſlides in a groove on each ſide: it 
will in due time be made appear in what 
manner the ſeed box, the cylinder and all 
its appurtenances are puſhed forward by 
means of this board when one would ceaſe 
ſowing. 

The ſeed box, A, of which a tranſverſe 
ſection may be ſeen, fig. 2. an oblique 

K ſection, 


ation, © 3. and which at fig. 4. 
interſected at the back, is made of . 
four or five lines thick: it is about fourteen 
or fifteen inches high, twenty-one inches 
wide; ſee E E, fig. 43 it is made in ſuch 3 
manner that the bottom, B, fig. 2. 3. being 
ſloped, may be exactly fitted. to _ cy- 
linders, t u, fig, 3. and 5. The partitions tq 
be ſeen over the letter, C, fig. 4. are ſo many 
ſmall pieces of wood fixed to the back part, 
PD, of they box; the have circular notches 
in them, ſo that they exactly fit the circum- 
ference of the cylinder, without bearing on 
it in any part whilſt jt turns. By turning 
the cylinder end for end, either the large 
cells, t, or the ſmall cells, u, may be 
brought | betwixt the cheeks or parti- 
tions, C. 

Let us now obſerve the manner in which 
this machine works. The cover, E, fig. 2. | 
of the box, A, is raiſed, to fill it with ſeed 
by the aperture, F. This ſeeds falls on the 
inclined plane, G, and goes. thro' the ap- 
perture, H, to the angle, B; where it is 
retained by the board, B, (which is the 
ſame as, C, fig. 4. and by the circumference 
of the + ark : it is on this account that 


1 
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I directed that board, C, as well as the 
cheeks or partitions, ſhould be exactly joined 
with the cylinders, t u, fig. 5. When the 
cylinder turns, the hollow cells on its cir- 
cumference are filled with the ſeed" that is 
betwixt the checks, and drop it towards, 
I, fig. 2. whence it falls by the inclined 
plane, L, thro' the channel, u, fig. 2. which 
is behind the ſhares, into the bottom of the 
furrow as it is formed. 

Figure fix ſhews the uppen 2, which 
are placed over the table, (of which the 
inclined plane, L, fig. 2. is one of the ſides) 
to anſwer to the three ſhares which are fixed 
under it: the middle ſhate is forwarder 
than the other two. It-is neceſſary the 
apertures, y, of the hoppers, fig. G. ſhould 
anſwer thoſe of the ſhares, that the ſeed 
may drop thro' the channels, u, fig. 2. 

The ſeed box may be inclined forward, 
as appears by the pricked lines, M, and 
kept to any degree of inclination by means 
of the piece of iron, N, fig. 2. ſo that more 
or leſs ſeed may be dropped; for it is evi- 
dent, that the more- inclined the box is the 

leſs ſeed drops. 
OP., fig. 2. is 2 bag which tunes 00 


cover the ſeed when the teeth, Q Q, are 
ſuffered 
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ſuffeted to touch the ground, as is ſeen by 
the pricked lines, q q. In carrying the 
hind part of the drill, it is much eaſier 
raiſed by the ends of the harrow, O, than 
by the handles, m.; for the harrow moves 
on iron pins; P P, fig. 1. and is kept from 
riſing by the brackets, V V, which are 
at the back part of the ſhafts, g g. | 
The hoppers, 2. fig. 6. are not ** to 
the table, but are received in two grooves 
which makes them eaſily puſhed forward 
together with the back pullies and ſeed 
box; and this effected by puſhing the bar, 


SR, fig. 1. which is fixed by its end, R, 


to the board that ſupports the hoppers ; thus 
when the ſeed box is puſhed forward the 
cords ſlacken ſo as to ſuffer the hind part 
to be drawn by the collar, f; and the 
cylinder no longer turning, no ſeed is drop- 
ped. When you would ſow again, the 
bar, S R, is drawn back, and the cords 
acting on the back pullies the ſeed drops. 
The two drills I have deſcribed may 
enable the huſbandman to ſave a great deal 


of ſeed. But theſe inſtruments cannot be 


uſed in very ſtoney lands, nor in ſoils that 
are clayey, and turn up in large clods; in 
fact theſe drills can only be uſed in fields 

that 
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that are plowed flat or in broad lands. 

will not ſow ridges ; to do that ſome little 
drills muſt be contrived to fix to the plow, 
in order to drop the ſeed as the furrow is 
turned. I ſhall refer to what I have ſaid 
on this ſabje& in my ſixth volume of huſ- 
bandry. If the experiments I propoſe ma- 


king ſucceed in time, I may poſlibly fay 
fomething more on the ſubject before this 


volume is printed off. 


0 H A P. II. 
Of ſeveral other Inſtruments of Huſbandry. 


H E harrow is too well known for Aa 


deſcription of it to be neceſſary, I 
| ſhall ſay a few words on its uſe. - 
The ordinary harrow is for covering the 
ſeed ſown on the fallows. It is alſo uſed 
for taking off the land the roots of weeds 
which the plow has turned- up, and for 
breaking the clods. For theſe laſt uſes 
they muſt be very ſubſtantial, and the teeth 
ſhould be ſtrong iron pins, and they muſt 
even be often loaded with ſtones. 

In very populous provinces, where land 


is dear, they break the clods with long 
handled 
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handled mallets ; but this is more frequently 
done with wooden rollers, eight inches 
diameter, and eight or ten feet long ; theſe 
rollers ſerve alſo to roll oats. Some 
Engliſh Huſbandmen uſe ftone rollers, 
which. by their weight break. clods on 
which wooden rollers would have no effect; 
but if the land is wet, theſe heavy rollers 
knead it, and take away part of the benefit 
of the plowings. | 
The rolling harrow, compoſed of two 
large rollers armed with iron ſpikes, as it 
appears in plate 5, figure 3. ſeems to me 
to be the beſt, provided the land is not 
ſo clayey as to choak up the teeth. It is 
not however poſſible to invent implements 
that will ſuit every foil: every one muſt 
chuſe ſuch as are beſt ſuited to his parti- 
cular purpoſe. 


BOOK 


OTIS TENG 
"Of the Cultire of different kinds of grain, 


HATEVER I have hitherts 
faid on the culture of grain muſt 
be chiefly applied, to the wheat 
ſown in autumn, which remains the whole 
winter in the ground; yet theſe general 
principles may in ſome meaſure be alſo ap- 
plied to every production of the earth; tho 
there are ſome particular points relpediibg 
cach kind of grain, which merit obſeryation, 
but which will not long detain us. g 


\ © 


Secr. I. Of ſummer goheat. _y * 


We have already obſerved, that there 1s 
a kind of ſmall wheat ſowed in ſpring, but 
cut at the ſame time as that ſowed in 
autumn. | 

I ſhould imagine, that in favourable ſea- 
ſons the winter corn might be ſown in 
ſpring, and bear a tolerable crop; but I 
know by experience theſe favourable years 
happen ſeldom : and, that for the moſt 


part 
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part each ſeed will bear only one or two 
ſtalks, and very ſmall ears; but the ſummer 
wheat always ſucceeds when the year is 
favorable for ſpring corn. It is then this 
kind of wheat which muſt be diſtinguiſhed 
from the winter wheat. There. are two 
forts; one with awns, /7riticum vernum 
arifiatum ); and the ether without awns, 
{triticum ariſtis carens : they are both 
wheats, but leſs than the winter corn; they 
make however good bread. 

Farmers often ſow this wheat on their 
ſpring-corn lands ; they winter-fallow it as 
ſoon as poſſible: after wheat ſeed-time they 
give the land a ſecond plowing towards Fe- 
bruary ; covering the ſeed, when they ſow, 
with a harrow, or a plow, according to the 
nature of the ſoil. 

Summer wheat ſucceeds much beſt when 
it is ſown on the winter- corn lands. If for 
inſtance the uncertainty of the weather 
hindered the farmer from ſowing all his 
wheat in autumn ; by ſowing the land 
with ſummer wheat he will be morally cer- 
tain of a good crop, particularly if the 
fummer-is not too dry. 

As this corn is leſs in ſize than common 
wheat, leſs in proportion muſt be ſowed ; 

Vor. II. F that 
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that is, if ten buſhels, Paris meaſure, of 


unlimed common wheat, is ſowed, which 


will be twelve buſhels when it is limed, 
only nine buſhels of unlimed ſummer wheat 
ſhould be ſowed, which when limed makes 
about ten buſhels and a half. Tho' the 

quantity is thus leſſened, the corn comes 
up thick, becauſe being ſmall the ſower's 
hand holds more of it : but it branches 
leſs. 

It is to be obſerved, that the ſummer 


wheat 1s at leaſt as much ſubje& to ſmut 


as the other : it muſt therefore be limed, 
and even waſhed in lye. 

There are two reaſons which prevent far- 
mers from ſowing much of this wheat ; 3 
firſt, becauſe it ſhales much when ripe: if 
a huſbandman ſows only eight or ten acres 
of this wheat, he can contrive to get it in 
as ſoon as it is ripe, or even rather before; 
for he would loſe a great deal of corn if 
he had eighty or an hundred acres to get 
in, it ſhales ſo much. 

The ſecond reaſon for not ſowing ſo 
much of this grain, is that a farmer is un- 
der a neceſſity of parcelling his work. 
One hundred acres of barley and oats to 
be rad in ſpring will fully employ him ; 
want 
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what then would be the conſequence if 
he had alſo one hundred of ſummer wheat 
to ſow? By ſowing his wheat in autumn, 
and his foft- corn in {pring, his work is 
regularly performed. | 

In ſome caſes it is however very 3 
able to ſow ſummer wheat. 

1. When rain in autumn prevents the 
ſowing wheat, chen the ſummer wheat i is a 
happy reſource in ſpring. 

2. If by any accident, as by frofts br in- 
ſects, the ſeed fown in autumn is deſtroyed, 
the ſummer wheat ſupplies its place. 

. In countries where the corn is ſubj ect 
to be devoured by game, the ſummer IG 
is leaſt in danger, not only as it is. a ſhorter 
time on the land, but becauſe when it is 
green the game is not in want of food. 

4. Laſtly, I ſhould be apt to think, that 
in wet ſoils, where the corn is ſubject to be 
flooded in winter, ſummer wheat had better 
be ſown. 

Thus, I am of opinion, that farmers 
ought every -year to ſow a little ſummer 
wheat, and not ſell it till ſummer, when 
the dangers of the winter are over; reſerv- 
ing to themſelves that reſource in cafe of 
need: this they cannot do when they are 

F 2 in 
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in a hurry to thraſh: it, and carry it to 
market; which is generally the caſe. 

Summer wheat will live through mild 
winters, and in that caſe yields a better 
crop than when ſowed in ſpring. 


Stor. II. Of many-eared Wheat, (Triticum 
Spica multiplici, Pin. 2 


Many-eared wheat, which is alſo called 

Smyrna or Sicilian wheat, bears, as we have 
already obſerved, beſides the main ear, 
ſeveral lateral ears; ſo that the whole taken 
together is as big as a pullet's egg. The 
ſize of this ear ſeems to promiſe a plentiful 
crop; and indeed I have myſelf had, from 
| ſeven pounds of ſeed, four hundred and thirty 
pounds of very good corn, of which good 
bread was: made: but this grain does not 
ſucceed but in well-manured and well- 
tilled land, as it requires much nouriſh- 
ment. 
This wheat is ſowed in autumn on well- 
dunged and well-plowed land : leſs ſeed is 
uſed than even of the ſummer wheat : in 
other reſpects there is nothing particular in 
the culture of it. 


M. Delu 
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N. Delu has obſerved, that it ſhould be 
ſowed pretty deep: he tried one year to 
ſow ſome of this wheat at the end of March: 
it ſpindled well; but the heats at the end 
of Auguſt, when it was in bloom, prevented 
the grains from forming: on the contrary, 
a ſmall quantity he ſowed in a garden in 
February yielded more than ſummer corn 
ſowed in ſpring generally does. | 
This experiment does not ſurpriſe me; 
for, tho' autumn wheat ſowed in ſpring 
ſeldom ſucceeds, in hot and wet years it 
may yield good corn ; but theſe caſes 1 
occur. 
Smyrna wheat is about the ſize of fans 
wheat; but it exceeds common wheat in 
alen one twelfth. to. Ong n 


nes 


e III. h of Rye, (Secale _ Far- 
rago.) 192M 


1 with 


There are two ſorts of rye; one own 
in autumn, {ecale bibernum vel majus, Pin.) 
the other ſown in ſpring, ¶ ſecale vernum 
vel minus, Pin.) I can't ſay much with 
reſpect to the ſummer rye, as I have hi- 
therto been able to procure but ſmall ſam- 


ples of it. The winter rye is cultivated like 
3 the 
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the winter wheat; and the ſummer rye 
like the ſummer wheat, except that it is 
ſown a little later. | 

As rye is ſmaller than wheat, they fow 
in our neighbourhood after the rate of ten 
buſhels, Paris meaſure,: to an arpent of an 
hundred - perches, each perch twenty-two 
feet. 

But the great uſe of rye is, that it thrives 
on light lands, that are improper for 
wheat. 

As this grain is not ſubject to be either 
{mutty or burnt, they do not lime it ; but 
it is more ſubject to the diſtemper called 
ergot than wheat. The ergot has been 
treated of already i in the book on the _ 
tempers of grain. | 

Rye is leſs ſubje to damage from hy 
game than wheat, particulatly the birds-: 
it is beſides eaſier preſerved in granaries. 

Rye ſtraw is not ſo good- for cattle as 
wheat ſtraw; but it is very uſeful for ma- 
king bands. 

Rye is ſometimes ſown to be cut green: 
we ſhall take notice of this in the * 
of artificial paſtures. 

In indifferent land they fo a mixture 
of wheat and rye, which they call maſlin : 

and 
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and as the land is more of leſs prope r for 
wheat, more or leſs tye i 1s . 


+ SECT. IV. 07 naked Barks, 4 by the 
French Epeautre, (Hordeum diſtichum, 
Spici nitid4 : Zea ſeu Briza nuncupatum, 


2 

Naked barley is a kind of grain that 
holds as it were the middle ſpace betwixt 
wheat and barley : its flour is nearly as good 
as that of wheat; but as it has a great deal 
of coarſe bran, tho it is not bearded like 
barley, it is not eſteemed ſo valuable, yield- 
ing very little fine flour: beſides, the bread 
made of naked barley dries ſoon, and is not 
white like that made of wheat. This grain 
is not nice with regard to ſoil, whether it 
be light or clayey ; and as cattle will not 
touch the ſtraw of it, farmers never raiſe 
it but in lands that will bear neither wheat 
nor rye. 50 

It reſembles wheat in its culture, except 
that it muſt be ſown 2 tho' it is Tater 
ripe. 
Writers mention twa ſorts of naked 
barley, one of which grows higher than 
the other; but I have ſeen a kind with 

F 4 white 


| 
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white ears, and another with ears of a 
deep red colour. Naked barley is very 
little cultivated on our ſide of the Gatinois, 


except near Montargis: the bread made of 


it is well taſted; but nothing near ſo ſweet 
as that made of wheat. 


Sect. V. Of Bariq, (Hordeum. ) 


Botaniſts mention many ſorts or varieties 
of barley ; but we ſhall only take notice of 
thoſe generally cultivated. _ 

There is one which may be called winter 
barley, becauſe it is ſowed at wheat ſeed- 
time: it is the hbordeum polyſticbon hiber- 
num, Pin. It is called ſquare barley, ber 
cauſe the kernels are fixed in four parallel 
lines, which give a ſquare form to the ear : 
it is called alſo bear and big. The kernels 
are large, and it is very fit for malt. As 


bear has a great deal of bran, as its ſtray 


is not very good for cattle, and as it is with 


difficulty kept, the chief benefit reſulting | 
from it is, that it yields good crops : it is 


chiefly ſowed for poultry, and to be cut as 
green fodder for horſes: we ſhall mention 
it among the artificial paſtures. This grain 
is a great help to the poor in years of ſcar- 


City, 
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city, tho' it is a e, food: it is beſides 
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The — barkeys are, 1. That kind 
of ſquare barley called hordeum polyſtirbon 
vernum, Pin. As I have never ſeen this 
kind, I cannot fay whether the cultireof it 
is profitable or not. | 

2. Common harley with flat ears, (Bor- 
deum diftichon, quod ſpicd trinos ordines ha- 
beat, Pin.) this ſort encreaſes much: a 
great deal of it is raiſed in many countries. 

3. The barley to which the countrymen 
give the name of rice, becauſe its kernels - 
are white and have but little bran: this -is 
the ſprat or battledore barley; / bordeum 
aiſtic bon, Spice. breviore et latiore, grants con» 
fertis; ſtve oriza germanie, Pin.) have 
ſeen fields of it raiſed by countrymen who 
have held it in great eſteem : however, this 
kind is not yet introduced into our pro- 
vince. 

Bear is ſowed before wheat, in land 
well plowed and dunged. Every kind of 
barley yields large crops when it is ſown. 
in good land well tilled and dunged: they 
thrive better in kindly ſoils than ſuch as 
are ſtiff and clayey. In ſome provinces 
their crops of barley are of ſuch conſe- 
4 quence, 
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quence, that they cultivate it almoſt with 
as much care as wheat. Barley is general- 
ly ſown on the ſpring- corn lands: after 
wheat ſeed- time, the land is winter- fal- 
lowed ; in February or the beginning of 
March it has a ſecond plowing, and is im- 
mediately ſowed, in the proportion of eight 
buſhels to an arpent. If gentle rains fol- 
low, the barleys come on well enough'; but 
they never thrive ſo well as when they are 
ſown on land prepared as for wheat. - 

This grain is ſaid to exhauſt land more 
than any other. 

Barley mixed with a little wheat makes 
good bread ; it is beſides very uſeful for 
feeding poultry and even horſes. - Barley 
meal mixed with milk, after the manner 
of rice, is known to be good food. 


Sect. VI. Of Oats, (Avena.) 


We grow in our provinces two kinds of 
oats ; that is, the winter oat, / avena biberna} 
and the ſummer oat, /avena vulgaris alba 
aut nigra, Pin.) I have ſometimes ſown 
in a kitchen garden a ſmall quantity of a 
kind of oat that has ſcarcely any bran, and 
which is therefore called the naked oat, 


avena nuda, Pin. 


The 
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The winter oat is ſown on the ſpring- 
corn lands. The firſt plowing is given im- 
mediately after harveſt, and the ſecond at 
wheat ſeed-time when the oats are ſowed, 
When' theſe oats ſucceed, they yield better 
corn, and in larger quantity, than the ſum- 
mer oats, and they ſuffer leſs by the drowth 
of the ſummer. But two things prevent 
farmers from breeding any quantity of them. 
Firſt, though this kind is not ſo ſoon hurt 
by froſt as the common oat, yet froſts ſome- 
times damage it; and after a hard winter 
it ſtands very thin in the field : beſides, the 
farmers are ſo buſy ſowing wheat in autumn, 
that they are glad to defer their ſoft corn 
till ſpring. I might add, that in lands that 
retain water, much of theſe winter oats pe- 
riſh : to this the ſummer oat is not ſo ſub- 
ject. | 

With reſpect to the naked oat, I can ſay 
little, as I have only raiſed it in ſmall 
quantities, and merely through curioſity : I 
only know it makes very good oatmeal. 

The common oats are generally ſowed on 
a ſingle plowing, and they ſucceed pretty 
well when the land has before been well 
prepared for the wheat ; when manure has 
not been ſpared, and it has had four good 

5 plowings 
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plowings before the wheat was ſown. Yet 
in general, it is better to give the land a 
winter-fallowing after wheat ſeed-time, 
and a ſecond plowing before the oats are 
put in the ground. The ſowing 1s, indeed, 
ſometimes retarded by this winter-fallowing: 
the plowed land, being more permeable to 
the water, is not ſo ſoon dry and fit to re- 
ceive the ſeed as that which has only a 
fingle plowing : it is this, however, that 
hinders the farmers from giving the winter- 
fallowing I propoſe, becauſe they _ 
— the feed for their flocks. 

They ſow a fixth part more oats than bas. 
ley : in our grounds, where they uſe eight 
buſhels, Paris' meaſure, of barley, they uſe 
ten of oats, without liming the ſeed, tho” 
this grain is at leaſt as —ͤ— ſubject to de 
ſmutty as wheat. 

When oats are three or four inches high, 
they take the advantage of a gentle rain, in 
fields plowed flat or in broad lands, to paſs 
over them a wooden roller, which breaks 
the clods and gives freſh earth to the roots 
of the plants, and at the ſame time lays the 
land level, without which it could not be 


- mowed cloſe. 


3 
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la the vine countries, when the country- 
women are no longer admitted into the 
wheat, they pull up the weeds. of the oat 
fields, and feed their cows with them: but 
in countries where this is not the . 
the farmers employ weeders. 
Wherever the land is nt plowed in 
ridges, oats are mowed ; but it is cuſtomary 
to cut them green, letting them lie till 
rain enough has fallen to penetrate the 
ſwarths. The oats, they ſay, grow ripe on 
the land, the grain fills, grows black and 
weighty. I own I have no conception that 
rain water can- be productive. of all theſe 
good effects; and believe prejudice has here 
great ſway : when I have found fault with 
this method, all the farmers appealed to ex- 
perience; but what is their experience ? 
None of them ever let their oats ripen before 
cutting, or ever houſed them without ga- 
velling, to compare their grain to that of 
gavelled oats. Their experience conſiſted 
in having done as they had ſeen others do, 
without knowing any other practice. 
M. Delu did not give into this error. 
His land, which he has mended and brought 
into good tilth for his wheat, afterwards 


yields him a good crop of oats, which he 
cuts 
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cuts not till perfectly ripe, and houſes them 
as ſoon as cut, without waiting for rain, or 
ſuffering them to be tied up; his oat ſtub- 
bles aſſume no verdure like his neighbours, 
becauſe his oats have not ſhaled ; his corn 
conſtantly weighs a ſeventh part more than 
others, and his neighbours are fond of it 
for ſeed, yet follow not his example. 

Oats ſhould not be houfed- till the graſs 
cut with it is dry; or the ſtack will heat fo 
as to prevent its being fit for ſeed. - 

It is a common ſaying, that old oats are 
not fit for ſeed; yet Don Le Gendre, not 
liking his new oats, ſowed ſuch as were old, 
and had amazing ſucceſs! I muſt particu- 
ly recommend, that before oats are ſowed, a 
trial be made of the ſeed, to ſee oo _ 
come up well. 


Sect. VII. Of Millet, (Milium & Pani 
Punicum. ) 


The ſeveral kinds of millet ſhould be 
diſtinguiſhed from the panic, the firſt grow- 
ing in cluſters, the other in long ears. 
There are many ſorts of millet, but I 
ſhall only treat of two; that is, 1ſt, the 
your millet or Guinea corn, which the bo- 
taniſts 


nd MAS. << ad 
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taniſts call mulium  arundinaceum; forgo ub 
minatum; its ſeeds are white, yellow, red, 
or black; 2d, the ſmaller or common mile, 
let, with white, yellow, or black ſeeds. 

There are alſo many varieties of the 
panic, as well in reſpet to the form of 
the ear as the colour of the ſeed; but they 
are all of equal goodneſs. To enlarge much 
on the ſeveral kinds would be needleſs; I 
ſhall therefore treat of the millet and- panic 
in general, all the kinds being cultivated 
in the ſame manner. Millet thrives beſt 
in a light ſandy foil; well manured. The 
land has two plowings, in the laſt of which 
ſhallow furrows are made, in which the 
ſeed is caſt rather thin” and immediately co- 
vered: ſome think, that when the land is 
dry, this ſeed ſhould be ſown in the even- 
ing only, and left all night without being 
covered, to have the benefit of the dews; 
that it ſhould be covered early the next 
morning with a harrow, and then rolled to 

preſs the land cloſe, 

Young millet is ſoon damaged by froſts, 
even by thoſe of the ſpring : it is for this 
reaſon. they ſow it ſo late, that is, in May: 
in provinces where they are not apprehen- 
five of froſt, they ſow it the beginning of 
May, 
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May; in other places at the latter end: the 
latter crop of millet is ſowed towards the 
end of June. In ſome rich lands and warm 
expoſures, they ſow it on land that has 
borne a crop of rye or wheat, plowing it 
immediately after harveſt, at the n time 
n the millet or panic. 
A month after the inſider jo core up, the 
plants muſt be thinned, and ſet at ſeven or 
eight inches diſtance, or they will bear lit- 
tle : this is proved by repeated experiments. 
They muſt afterwards be hand-hoed, arid this 
is all the tillage they require. But when 
the grain 'is formed, great care 'muſt be 
taken-to keep off the birds, or they will re- 
duce the crop at leaſt one half. . 
Millet ſown in May is cut in September, 
but that ſown the latter end of June is not 
ripe till towards the end of October. The 
cold of the autumn is leſs hurtful to millet 
than that of the ſpring, yet the latter crops 
are always leſs plentiful. Women are ge- 
nerally employed for getting in millet: they 
cut the panicles or the ears of the panic 
near the laſt joint ; they put the ears in 
their aprons as faſt as they cut them, and 
empty them in ſacks or baſkets, which are 
carried in carts into the barn where they 
are 
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are laid in heaps covered with cloths : five 
or ſix days afterwards they are thraſhed. 


When the corn is cleaned and winnowed, 
it is dried in the ſun 5 without which it 


would ſoon rot, for it is of all others moſt 
ſubject to be damaged by being moiſt; but 
when it is once well dried, it may be caſier 
preſerved and longer than any other grain; 
and though it is ſeldom ſtirred, the weevil 
does not touch it. e 29067 

The n called Pars or Guizes 
earn; which grows five or fix: feet high, 


ſhould be — — than the other. 


- Millet; the flour, mixed with that of 
wheat, makes pretty good bread:; but bread 
made of millet flour alone is you and hard 


of digeſtion. Ne Dee ee 8 


11 Ta ęlear millet oß its buſk, it is beat, in 
wooden. mortars, or. paſſed through a mill 
that is nut ſet; cloſe, enough to break the 
8 is often uſed inſtead of rice. 
rain is excellent ſood for poultry: 
tha red and bagk ors u eſpecially given 
oy Pe FR laid io exhauſt land, careful 
farmers never ſouy it che year before wheat ; 


for, beſides impoveriſhing the land, it pre- 


vents it from receiviag the due plowings, 
=  * G and 


32 ELEMENTS or" 


and occifions the Wheat to be ſown too late: 
it is therefore beſt ws: on ener, 
lands. | 
M. de Baudignan, per lives near Nerae 
in Guienne, has, communicated to me a 
method of working land, which is worthy: 
of notice in this Work. The lands that art 
in tillage in this province yield two crops a 
year; one of rye, and the other of panic or 
millet; conſequently they are never in fal- 
low. 8 the end of October the dung 
is carried on the land, and ſpread as regu- 
larly as poſſible: the rye, is ſown on the 
dung, and turned in with the plow, the 
land being laid in deep furrows and Narrow 
high ridges. In March it is hand-hoed ; and 
the furrows between the ridges are got 
ready, to receive the millet or panic. In 
April the millet or panic is ſowed and co- 
vered with a hoe; ſo that ſoon afterwards 
alternate rows are ſeen of millet and rye. 
In the beginning of May the corn is hoed 
with a ſhort-handled narrow hoe. This 
is ſcarcely finiſhed before the millet or pa- 
nic is thinned, with the ſame inſtrument : 
by this time the rye has attained its full 
growth. At Midſymmer the rye is cut, 
and left in heaps in the held, till Auguſt : 
it 
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it is then carted, and a8 Toon as the field is 
clear, the labourers hoe up the ſtubble, to 
deſtroy the weeds. Soon afterwards the 
land receives another ſtirring; and the panic 
or millet is eatthed up. When this is done, 
they thraſh and clean their rye. Afterwards, 
in September,” the millet is g got in and laid 
in large Heaps in the ol In Ober 
they cut the panic : this grain is late ripe, 
which often occaſions confiderable loſs, be- 
ing ſo ſubject to injuty from Froſt 7 it is 
laid in great Heaps covered with ftraw, and 
is not thraſhed till Match following. When 
the field is clear, they catty on freſh"dung, 
and fow the r rye where the millet before 
prev, afid 944 LA, lifting "the! ridge 
with a'plow Where Nl grew : :"by this 
means the rye lies on a Haid bed of {oy 
full of weeds and millet ſtalks, which are 
never pulled up. MO. IML +> KITE? 

It truſt be evident, from What Has been 
faid, that there cannot be a more labori- 
bus or defective method of huſbandry : and 
the goodneſs of the ctops is owing to the 
quantity of ding uſed, and to the ſtirrings 

given whilſt the plants are in their growth. 

But M. Baudignan joins with me in think- 

ing, that they are much to blame in not 

G 2 giving 
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(Owings. | 
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ons vun, of Turky — gene cen. 
anden or Maize. : 


. are ſeveral, kinds of maize, 2 
they differ only in the colour of their ſeed, 
which is either White, yellow, dark or 
light red, greeniſh or variegated : theſe are 
only varieties not worth. Attending to. 

Land' intended. for maize mu be twice 
plowed before March. It. muſt then be 
dunged, for maize "will not do without its 
towards the end of April the trenches are 
formed, which makes the third; plowing z 
the clods are then broke by hang, they.:ly= 
ing ſo that neither a MO nor roller M 
be uſed. 

In May a fine day. is | choſe for ſowing: 
this.is done by making holes at the bottom 
of the trenches, and in each hole are drop- 
ped two grains of maize. Theſe holes are 
to be made at a, foot and a half diſtance. 
in the trenches, and the trenches at the 
ſame diſtance from each other. When the 
maize is come up, the weakeſt plant is drawn 
up where both the ſeeds have riſen; and 

where 


4 
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where neither of them have 1 8 z 597 
freſh ſeeds are ſoww n. 
About the middle of June a flight 1554. 
hoeing is given to each plant ; abd as the 
plants are in à trench, the mould of the 
ridge falls i in, and earths mew OP from time 
to time. Nr 5 a 7 . n . YT 

Towards the end of Joly o a ſecond ing 
is given, and ny plants are carefully 47A 


Rs 


on | 
About' che m fache of Aug 80 be price 
of the male flowers are cut DE, theſe pa- 
nicles are empty ears ät the toß of the 
plant) but the ears muſt be impregnated 
before” they” are cut, at which time the 
ſhesthis appear becher Won plants are 
impreg ted 4 fortnight later than others. 
The panicles are excẽllent food for en. 
Some time afterwards the leaves are taken 
off; and the burht and em] 14 ears : they 
ſay, that if th Were left © on the plants, the 
good ears would not grow fo large, nor the 
grain be ſo plump. I think it very pro R 
to cut of ckelt bars but rather imagine 92 
taking "xiiy" the leet” huts "the Plants; 
and this cuſtom Was brobably'5 introduced 
for the benefitof procuring ce for oxen, 
m © as Seth Which 
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which are very fond of them, and partj- 
cularly ſo of the burnt cars. | 


Maize is cut in September. When the | 
Kart are cut, they are gathered up in baſkets, 
and laid in heaps in the field: they are then 
carried into the barn and diveſted of their 
ſheaths ; and being dried in the ſun, ey 
are laid in the granary; 75 

As ſoon as the maize is got in, the ſtalks 
are cut cloſe to the ground, and are kept for 
winter fodder for the, oxen: The roots are 
afterwards pulled up, as they wonld be an 
impediment to the plowing.” 

The field muſt be turned on 5 fopn 4 
poſſible, to prepare it for another crop. 

There are ſeveral methods of ſeparating 
the grain from the gar: one is by thraſhing ; 
this is moſt expeditions,” but is apt to bruiſe 
the grain: the beſt way, and that moſt 'in 
uſe, is to pub the eur againſt! the egge of a 
flat piece of iron?” The n of the! car 
is given to che oxen. ie NaN 

When the grain has beg ſeparated, and it 
wel dried in the ſun, it may be kept for 
many years; ànd let it be eber ſo old, it 
Will still be proper for ſowing: . qu 
Sotne ſay; that maize | beſt. when 
ſepakared from the e cat It may indeed be 

eaſier 
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eaſier ſtirred with the ſhovel. Others, who 
fay it is leſs ſubject to be attacked with the 
* whilſt in the ear, tie it in bunches 
and hang it on Deen laid. acroſs ſhes Sa- 
naries. 

As to that which js ; ſeparated, it is s kept 


like other grain; and. ſtirring it Ge in 
two or three months is ſufficient. (py. 
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Maize, Which is wall known, by the: name 

of Turky corn, or Indian corn, is called, in 
the Angqumois. and the Limoſin, Spaniſh 

Nene 10 2bO en net * 51. 

Ia the firſt-mentioned, proyince chey ſow 
it with the broad caſt on a ſtubble, and plow 
it in; this is generally the only, plowing 
chat is beſtowed on it. They uſe, for an 
arpent of one hundred perches, each two and 
twenty feet, as much ſeed as will fill a mea- 
ſure that contains ſeventeen pounds weight 
af cheat; and it is ſown during the whole 
month of, April. When the corn is come 
up, it has a, hoeing, which, they call ſerting 
aut, as they thin the plants at this time, 

n break the clods to lay the land level. 
PR 4 When 
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When the plants are about ſeven inches 
high, they have another hoeing, which is 
called the cleaning, ag the weeds: ate to be 
deſtroyed, and ſuch plants as grow irregular 
are cut up, the reſt, being left at about one 
| foot and a* balf diſtance from each other. If 
the ſeaſon proves. rainy, they: ee re- 
quire another claanin gg 
Mhen the plants have got to the height of 8 
twelve or fifteen inches, they have a thorough 
hocing, and the plants that are ſuffered to 
ſtand are carefully earthed up; the reſt, which 
ſtand too cloſe together, are pulled up; and 
as they have now. acquired ſome ſubſterce, 
they are gathered as fodder for the cattle, 
which are very fond of them: the ſtanding 
3 ou new roots into the. freſh 
enth. „ or ooo and Fob nn det erty Lick 
When Ie engine has put forth- its pa- 
nicle, they cut it off, giving it; to the exten 2 
ſome dry it, in which Rate it ſerves the oxen 
for winter fodder: this is done in Auguſt. 
This corn is cut at the end of, September 
or beginning of October. It is cut wir 
a hook near the ground, and carried dnto 
the houſe, where the family break die 
ears from the ſtraw in the evenings} ſome 
leave them in their ſheaths, hanging mem in 1 
4 bunches 
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bunches in the , where they ke 
well, till they have occalion th ſeparate be 
grain from the ear: others take off theſheaths | 
and lay the ears in granaries to" the thick- 
neſs of five or fix inches, turning them 
often to keep them from moulding. 
The ſheaths of the eats make 0 good 
mattraſſes; but they ate mote” va 5 
given to the oxen in ſeed-time, when ther 
work is hardeſt. The ſtraw is put into the 
cribs for chem; What "Whey leave makes 
dung. 922 . 1991 
When the r ure very Ay, they * eparate 
the grain from them. 'Sottie' do this 'by 
fixing a thit iron to the handles of à vintage 
bafket 3" und tubbitg the curs againft it, the 
grain falls into the baſket. AN abo nl 
This corn makes, as have already obſerved, 
pretty good hread; but as tlie doi dbes 
not riſd well, it is neceſſũty to mix ſome 
whear or other meal With it. It is given 
in the eur, and in the” rath, to'oxen and 
hogs that are put up to futten ; and poultr 
eat it but before it is given fo chickens, it 
muſt be broke in iH¾;ʒ;, 0 10 2 
This grain ſhould bobwed s very and; = 
when it is intended tb ſerve” ds fodder Lor 
bard-worlted rent in this caſe it 'muſt' be 
ſowed 
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ſowed late that is, after flax is pulled, or 
even. after barley harveſt: by this, means it 


may he cut the whole. Peu. of October and 
part of November, to be giyen green to the 


Weg. „ nit 302] 290018 14-900 Nn VBO 
| Dry weather greatly hurts this, grain, 
winds lay it; and it; js: beſides ſubjęct to 
various diſtempers; and if care is not taken, 
the weevils deſtroy it in the granaries,' 

" Maize is ſo far from giving bread a bad 
taſte, that it makes iti palatable; but then 
there muſt only be an eighth part of maize 
flour to ſeven parts of wheat flour. Bread 
made of majze flour alone is yellow and 
heavy, becauſe the dough does not riſe well; 
yet ſome country families have lived on it 
a year 3 without an oenieney 
attending it, „48 ies tt tho 
Maize 18 id to impoverich land much; 
yet good crops of wheat.are got after this 
grain, becauſe the land was well dunged 
before the maize was ſowed, and had three 
| good hoeings whilſt it was on the ground, 
by this means the land is ſq well, ſtirred a 
to require but a ſingle plowing before the 
wheat js put into the ground, 2 ee 

M. Aimen ſays, 1. That. maize ſhould be 
fon the be beginning, of May, — then 


better 
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better ſupport the-ſurnnyer here on bear | 


finer ears. 163 Go JLICSH02 24.4% 

2. That the panicles ſhould: be cut be. 
fote all the ſheaths of the ears are open, 
leaving one in about the diſtance of every 
fathom ; and that \this is | officient to ho 
pregnate al the plants, ( 


1 f . 
! i. 


+a 


rer. X. o Buck wheat, @ agopyrum 3 
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This plant will do pretty well in poor, 

light, ſandy and' ſtoney ſoils: it is therefore 
ſeldom ſown on land that will bear wheat, 
but on rye lands. Buck wheat is ſown' at 
two ſeaſons; that is; after the- ſpring corn js 
in che ground, and about harveſt time; but 
this lat crop ſeldom ſucceeds if there are 
froſts in autumn. Buck wheat'is generall 

840 on ſpring-corn lands that have ha 
| two plowings, one in March or April, the 
other in June; immediately after which it 
is ſown in the proportion of a meaſure that 
will holdone hundred pounds of wheat on an 
arpent. It is alſo ſown on land that has 
Dorne a ſpring crop, that has not too Tong 
occupied the ground. When buck wheat 
is ſown, it requires no farther care till it is 
fipe, which is generally one hundred days 
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after ſowing ; ſo that corn ſowed in June 


is reaped in September. ed 1 


It is ſaid, that lightening injures buck 
wheat greatly when in bloom: Unfortu- 
nately there is no remedy for this evil; but 
when buck wheat ſucceeds, it yields Hi 


crops, and is very good food for poultry. 


The peaſants make of it a kind of dough, 


which they bake on Stiddles: they al 
make of it a kind of very dark crumbly 
bread, which T have yet ſeen heartily eat in 
Provinces where they | grew very good wheat. 
What prompts them to grow buck wheat, 
is its thtivig in poor lands, its yielding 
largely, and its not impoberiſhing the ſoll 
much: beſide, the ſtraw makes good foddtr. 


Sect. XI. Remarks on the Culture of the 
ſeveral Kinds of. Grain treated of in this 
Book. 


All the kinds of Nan tines mentioned, 
may with advantage be cultivated in the 
new method ; yet plants that occupy the 
land for any length of time receive moſt 
advantage from it. It is reaſonable to think, 
that rye, which is ſown in September, and 
cnt in July of the following year, is mart 

benefited 


% . am” © OY OOO EO no 
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benefited by the New Huſhandry than barley, 
which is ſown in March,or April, and cut 
in July, or the beginning of Auguſt. _ 
But ſuch crops as are obliged io be hand- 
hoed, receive moſt benefit from the New 
Huſbandry. For inſtance, maize ſowed 
rows, with intervals wide enough to 
the cultivator or horſe- hoe; the firſt ſtirrings 
are given much cheaper than it could be 
hand- hoed, and when the plants are to be 
earthed up, adding a ſmall earth - board to the 
cultivator effectually does it. This fingla 
example is ſufficient, as it may eaſily be 
applied to other crops. I have enlarged 


more, on the e Ip, my, Treatiſe 9 | 
Huſbandry. | | 


Nod bf 


. - 
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| of rs and Per Land. 
N. Ar TILE are a, material ele 
RY. 4 Profit in farming: many are employed 


the largeſt. part of the manure that enriches 
the land. They cannot therefore be in too 


great a number; but. it is neceſſary, to have 


paſtures to ſupply them with food: theſe 
paſtures 1 0 ae. and 
Satan 3117 19 2 2300 97 94551 TEAR 


"Of natural beer 5 * 


TAtural paſtures are fields which pro- 
duce of themſelves the ſeveral ſorts 


of graſs: — 7A 
and upland paſtures. : 1 701 | 


=o 1 7 


8 SECT. I. of low, Meadrus. 10 
Low meadows are ſuch as by their proxi- 


2 
11 


77 


mity to water are ſubject to be overflowed. 
When the water lies on them great part of 


the 


— — — Pre nnn, 3 
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the year, they are called moors, and produce. 
only ruſhes,” flags, tgeds, and other aquatic 
weeds. In this ſtate they yield a wretched 
paſture," and the cattle” poach'the land and 
make it ſtill worſe: milch cows ſoon 
become dry in them.” In order to improve 
them, cattle muſt be kept out; drains muſt 
be cut, and the earth of the draius ſpread | 
on the moor; any earth that ĩs carried on it, 
let it be ever ſo bad, will be of ſervice: To 
ſave a part of this expeiice, I eomtented my 
ſelf with digging ditches and plantinig als 
ders. The lower moors lie, and the longer 
they are under water, they muſt of courſt 
be worſe: mine have a bottom of turf. 
Pütting moors out of the queſtion, What 
are generally called; low;meadows are lands 
that are indeed near water, yet are ſubject to 
floods during a part of the year only: their 
graſs is coarſe, but there is a great deal of it. 
The meadows are d uſeful reſource in dry 
ſeaſons, when the graſs, which is ſcarce every 
where elſe, is here of a better quality than 
in wet ſummers. Theſe meadows may be 
improved by draining,' and by carrying ſoil 
on from time to time. un 
it is proper to ſtrew the land with ſweepi 
of e Dung is of little ſervice to 
theſe 
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theſe meadows, as the tions corey it 
off : 1 
Cattle ſpbil theſe· Herdes eee 
being too loft; but vent ed, 
they may be fed. "The K BE tlie water 
lies on them;*hebettei fre e 4s 


t ee n 4992 n ul 


ren, H. of Th vage! Bins, 


1 1 1 


Among the plat tidrural"paſtifres"thay 
'be coth ed waſtes, Wach d Ons, 
— are large tracts of land, but — * 

n gualſty, for the moſt part prduting bu 
Bulle 1 aidngftgretinbet ee, 
junipers; Brambles, heath} fer Gul in- 
ſolguch, chat 4 large ertent- Ef Hld®yvil! 
mafntain but few / cattle: the worſt · imong 
them are ſuch 48 have tioſt eth und fern. 

To improve meh land, It. mud b Bene 
up witkr the cobbing-h6e, ahd huge fra! 
cs -Rjtthduld firſtbe ſo N undlafter- 
wards oats, or ſome” other gran; iP che 
laſt ſowing, ſome clover ſeed ſhoud he (Gat- 
tered.” If a few alhes are! rf wme 
other manure, the cloyet Wil b geth or 

ſeveral years, and the natural Mgt 


time. ut, 3 
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The good upland natural paſtures require 
a tich deep ſoil: ſome, which are ſituated on 
the brow of a hill, may be watered, in times 
of drowth, by ponds or reſervoirs. Theſe 
Sm the beſt ; but we can- 
not always have them; and great care is ne- 
ceſſary to keep the ditches in order that 
carry the water from the reſervoir, as well 
as the trenches that ſerve to diſtribute it 
over the land. Theſe trenches are eaſily 
made: when, the land has a gentle deſcent, 
the water is brought in at the higheſt part 
of the field. and little trenches are cut per- 
pendicularly to the lope ;, the ſame thing 
is done when the lope js. greater, but the 
trenches muſt in proportion he more in 
number. In, very hat weather, the paſtute 
ſhould be watered once a week; the cur- 
rent of the water will ſometimes put the 
trenches out of repair ; hut ee muſt 
not be overflooded, eve time the field 18 
' watered, the trenches, 1 70 want it, muſt 
be repaired. | 

In my opinion, — are 100 _negligent 1 in 
not having theſe reſervoirs. On examining © 
the level of our land, we ſhould often find, 
that by means of a ditch or two, and a few 
trenches, a kind of pond might be formed 

Vor. II. H 5 at 
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at the upper part of a field, that would be 
infinitely ſerviceable in dry ſummers. In 
ſome caſes an advantage might be made of 
the land- floods, but care muſt he taken that 
they bring no ſand down with them. In 
the Limouſin, the Angoumois, and other 
provinces, are. meadows on the banks of 
rivers, ſo much above the level of the rivers, 
that they are never flooded, and even ſuffer 
from the ſummer's drowth. The inhabi- 
tants; find a means of watering them by 
dams: theſe raiſe the water to the trenches, 
which diſperſe it oyer the land, and fertilize 
it. Every kind of water is not proper for 
fertilizing paſtures; the meltings of ſnow are 
thought to be worſt ; ſpring water is reekon- 
ed better; then river water; but r wa- 
ter is beſt of all. e e e 

The other upland paſtures, which cannot 
be flooded, are ſuch, as lie level on a good 
ſoil, a little damp, uber, der than ſandy. 
Theſe require, 

1. To have good Ache kept round them, 
to carry off the ſuperfluous water, to keep 


cut cattle, and mars paths dn made 
o SY 7H4 


2. The ſtones muſt — picked off, and 
the n beat down, 4 the land may 
2 lie 


kornteviTuRE gy 


lie level, and the ſeythe go cloſe to the 
ground? Nad. 

3. Evety two or three years, manure muſt 
be laid on thèm; fuch as well-rotted dung, or, 
what is better, the ſcourings of ponds and 
ditches, wood or turf aſhes, of foot. Pi- 
geons dung is very good to kill moſs and 
ruſhes ; it makes the ſweet graſs grow apace; 
but the feathers that are mixed with it, 
which do not rot,” mixing with the hay; 
give horſes very troubleſome cou ghS. Long 
dung muſt never be laid on paſtutes; for 
when the ſtraw has been wathed by the rain, 
the grafs raiſes it from tlie ground; and by 
mixing with the hay it lowers its value. 

4. 1 ſhould imagine it very proper," parti- 
cularhy for deſtroying moſs, to cut theſe 
paſtures with M. de Chatcatvicux'scoulter- 
plow. Ditng' ſhould be fpread on 'paſtures 
in December and January, but athies not till 
March. Some; to prevent theit hay receiving 
damage, gather up in ſpring, when the graſs 
begins to'thoot, the ſtraw of all the dung 
they laid on In winter, and lay it on their 
piocwed Lands 

5. There ſhould be no trees in paſture 
lands! tlleir Töbts impoveriſh the earth, and 
their Thade hurts the graſs. Even from the 

H 2 hedge-rows 
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hedge-rows ſuch tres Hbuld be eluded as 
drop "feed? chat Wält ef thernſelves - grow 
amoügſt the graſb; 4d care Wu be taken 
to pull dg al 'Grobmrufhcs,brambtes; and 
fern "ka 113 3A 997 &QUIXY Nine 2 91K 
65 Caſtiy. every time dußg is Jaid on the 
paſtores, It will not be 'arviiſs t6 ſcatter the 
ſweepings o of hay-lofis, N Inf. even alittle 
eloyer-ſecd, di tem. Fu 2 eq bio 
FTheſe paſtures, without diſpute, bear the 
beſt graſs 750 hay,” aitf they afford alter 
wald 6 a good 75 ben fot the cattleQJ 
It muſt not be imagined, that natural paſ- 
tures re June néithet cart nor expenice. * By 
flowing =— —— here teestiindit! 
have Fes ftom fix arpents of land, 
eh I keep'i in my own black than out” 
teyants have from thirty Arles Gf de fame 
kin of land. IBI Ai 101 bans bnd of 
When p aſtiires have been böng hegte SeGf. 
they may det ptoved by cutting tfteft, 481 
bat aid befoje, with M. de pe et: 
coulter-plow, by ſowing good hay*feed; pa 
ticular y cloyer, and by dünging chem wWäelle 
This will deſtioy che ruſhes and moſs 3' but 
if they have been ſo long neglected, 48 166g 
full af fern, heath, brooth; , Junipers, brambfes, 


and wild raſberies, the * way ts to bra 
them 


* — = 
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them up, plaw them and put them in corn; 
(We have already deſcribed the method of 
breaking up lands ʒ) / hut they. muſt not be 
laid down again, till the, fern, heath, Sc. 


are entirely extirpated. At the laſt ſowing, 


ſome hay: ſeed and;cloyer-ſeed mult be ſcat- 
tered, and the Feld mu not be dunged till 
the turf is pretty well formed. When the 
old paſture is firſt broke, up, it may be pro- 


per to lay on dome dung befare the corn is 
ſown; hut: am of opinion, that no dung 
ſhould be ſpread the year, ig, which, it is in- 
tended 49. cen in BY. | 
At the laſt ſowing,. "which had beſt be 
with, gats, .it wall Fr to. Blow the 
field. flat that is to he laid 10 then har- 
raw Hy nr wks 17 50 roll it to lay 
the land err, that the ſcythe may cut near 
the ground ; and for the ſame reaſon all the 
ſtones, are to bg carefully picked off. The 
land thus, laid down again in paſture will 
for a long time bear Sood grafs, provided 
the directions aboye. giyen are followed; 
but cattle, muſt not; be. turned into it till the 


turf is well farmed, neither muſt it till then 


be : floaded.; hen the land is well ſettled, 
cattle, will dot o hurt, unleſs after a thaw, 


or great rains. Wan 
H 3 For 
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For the firſt two or three years it will be 
of ſervice to cut we unge weeds, ſuch 
Ps burdocks, hen , thiſtles, G. 

As the ſeaſon fot cutting hay ie near har- 
veſt, it miſt be retarded as little as poſſi ble: 
it is beſt to cut the grafs before the bloom 
Is paſt; but if the Weather proves wet, as 
the graſs takes much Teſs damage wHI it 
is ſtanding than when it is mowed, it motild 
not be cut till the weather clears up. The 
(5, it is true, grows ſticky, and is yellow at 
the top; yet this method has ſucceeded well 
with me; f and I have ſometimes got in my 
hay in very good order, when tlfat which 
was cut in the tain was black and Half 
rotted. In fine weutlier the mowing Thould 
be Forwarded, not only decauſe the hey will 
thettby* be better for the onttle, but allo 
| beckiif' ſecond ctop may be had'the fatfic 
ſeafoin, or thite will rere very" 
| piftare. LT#H 59,03 % 411196443 9. 1907 
f When. me ns 9 Huth- 
ber of Hay-makers'muſt be provited} eter 
men or wbmet! if the weather!ls fire When 
the Upper part of the graſs io dry, it mũſt be 
turftiedꝭ and this muſt 'be'loften repeated ; 
but if it is lixelj to rain; it mot be mine 
up into cocles of Half 4 load each, The 
een graſs 


4 
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graſs whilkgreea xauld Hon. heat in, theſe 
cocks a but as ſoon 45 the, gain, 5.Qygrs) and 
the wind-blows gr;the fan, ſhanes, the cocks 
Kill likely to rain, the. cocks muſt be made 
up again: and this muſt be, continued 
till the hay is quite. made; inſomuch, that 
in rainy weather the cgeks are obliged 110 
be opened and made up again ſeyeral times 
in a day. I allow this work to be trguble- 
ſome and expenſive; yet is it, in theſe Faſes, 
the only "_ a DIVERS the hay from bezag 
oilt. N var 1 bn 
As ſdon as 1 hay 4 is made, it * be 
ee up with forks. and rakes, and 
made up into cocks, and as ſoon as poſſible 
carried into the barn, or made into ſtacks 
placed on high dry ground. W hen the hay 
is not put into the barn till it is made into 
truſſes, theſe truſſes are of the ordinary 
weight; but when it is to be kept in ſtacks, 
it is loaded on-waggons without being made 
. Into truſſes, and ſtacked in a, conic form, 
and thatched with ſtraw, like  wheat-ſtacks. 
If ſtraw is. ſcarce, the hay 18. 451 For, this 
purpoſe, which is no great loſs, In making 
theſe ſtacks they often placg;a baſk. in, the 
middle, and raiſing the tack round it, at 
the top they tie withs, to which they hang 
H 4 weights, 
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weights, to prevent the top of the ſtack be- 
ing carried aw y by che wind When s 
ſtack is woll ences hay will keep ſeveral 
years: -andrwhengvwilbfetehna good prioe; 

it is made up 7intovitruſſes; andi ſunti ts 
market. d 35h eins Ur flomle 2A 
och wwe he 10 boog 918 emoſtolſd 
oe #05$90S00902020008, 
„ 5% fo noh 162d 01 dint nv 
SHA 5. — 


ee n e, a 121012 
HE N. Our land 10 not 2 apt Yy 5 


OL 0227 
2 1 0 grafs, wi . © muſt ba ang 5050 c 
to a, paſt ur 1 Ac e by 
ſowin Je 15 5 the Land certal 
vigor ds plahts, which'; grow 11 Po WEE 
reat deal of Holder, for cats] Theſe 2 
ei eber nnual © perennial. = e 
ufdally 18508 5 are peas for eep, or. Ir yet 


Indian corn or maize, rye, and hear or win- 


Gi he perennial plants are ſuint- 


uCcerne, Glover, ray-grale, Ac. The 
ogicty;, of, Agriculture. io Bretagne, inten 
to 2 apart molt of the plants that nat» 
rally gra in — Lag that provinge 
that, they.may, know, in the ſequel, which 
moſt and beige er * 
They 
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They will certainly by this means propagate 
plants} #hich atenghh way / bo formed into 
artificial paſt ines ;/butctheyp will ide well to 
extend their trina td foreign plants, as well 
as to uch tas arefnatives uf their province. 
As almoſt all plants that bear legumenous 
bloſſoms are good for cattle, we ſhould en- 
deavsur te Tüte them,” ne forgetting 


even ſhrubs t ſo of the ſame 
— 8.5 2 55 


Die 


e&, that art cial pl are not. nly 
= ly y fpddet | for the cattle, but 


F 4 070 t place Hf dung 
Rial in the e dene. 


ach 185 101 12 - NE EE 
8 A 1. Of we 15 e 
ti 
7 fc, F us, pu 850 8 aut 
violaceis, Piz. 
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Arber expres of Luceriie; Sh 
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ſtreng. vg rns: p. 
rite ſeveral ſtalksbt 


10 
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three feet high : they are round, ſupport 
themſelves well, and. are larger ar ſmaller 
according) to the nature ofiabe ſail, Theſe 
falls puſh out branches on all ſides, ichigfly 
towards the top: from one end to the other 
of the, branches ate a number of lea\es, n 
form of a trefoil ; hence it has been by 
an Writers called Triſalum Burgundia- 
The flowers are lagumenqus, putple 
— and produce a pod af a ſpital 
— containing ſeeds: in ſhape ſomewhat 
like a kidney. eke. a flight taſte 
of creſſes. 1471 t YOuatk mi 
. Lusgerbe thrives beſt. in ich light lands 
that have a great depth; ĩt does not ſueceed 
in dry parching ſoils, nor in clays, that at 
requires ſome moiſture. If it is flooded, and 
the water remains long on it, it dies. 
Lucerne is ſoon choaked by other plants: 
it muſt therefore be ſowed on land that is 
quite clear of weeds and graſs, and that has 
been brought into excellent tilth by frequent 
deep plowings. Thus, graſs land canndt 
be ſown with Lucerne till it has borne ſe- 
veral crops of corn; and been dunged but, 
as we have already ſaid, it muſt not be 
unged the r year the Lucerne is _ 
„ tot 01 r 1% 259029 
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In thedouthernprovinces af France, Lu- 
wy be ſown in autumn for as there 
are no hard winter froſts to be dreaded, it 
takes firm root. in that ſeaſon ; but with us 
it is botter ſown-tin March. Three or four 
ouness of ſeed are Spread on every ſquare 
perch of twenty-two feet. 11 R 10 cli; 
The Lucerne ſeed is mined with half as 
much oats, i andi huth ſowed together the 
laſt plowing ſhould be very ne, leſt the 
Lueorne. ſced, iich is ſmall be buried itdo 
deep : it is covered with the harto .. 
J have already faid, that Lucerne does 
not third inthe: ntighbourbhood of other 
ts ãt ſhoulu therefore: ben werded q but 
the lex penbe aandotrauble doing ituis 
endleſs; unleſs in ahe ide Huſbendryi but 
beſore i explam this, d ſhall conti nut my de- 
7 ofthe common method of eise 
When the oats that oro i ſoun with the 
Fant are 4ipe, they muſt be movedichoſe 
0 to the ground and tho! the:Eucerne ſhould 
Voput with them, it will ſhoot again ſpeedily. 
But if the weather was ſo favourable as 
0 make the oats branch much, as they 
night then choak up the, Lucerne, they 
maſt be cut green, and: given as fodder to 
Paw: for it is l better to loſe e the 
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crop of yoats1 than: hazard the loſs of the 
Lucetne hn wüll be proper the third year 
to dung the Lucerne, in the manner I have 
directed for natural graſſos. o Buch as have 
opportunities of,; watering their Lucerne, 
ſhould avoid, doing it, except: in very; dry 
weather, and than ſo much water: ſhould 
not he uſed as in. natural graſſes, 1208 
To have Lucerne continue long in pęr- 
fection, it muſt never he fed with gattle, 
but always mowed — 
expanded. 4515} £ 11100 bas Qans9: 
As this plant — ah gs ſoon nit 
is gut, it mays with us, be mowed cher or 
eyen our times; a ycar, and . in the. ſquthern 
proxinges, five, arifig times: but this myſſ he 
underſtood of Lucerne in its full prime and 
this begins the third year after it is planted. 
As the juice af this plant is viſcous it 
is with difficulty dried; and rain, after it. is 
moped. hurts it greatly; inſomuch that in 
a fe days the deaves begomg as white tas 
paper; if. chę rain does not continue, itil is 
bel t to fir. it a for, the ſun s heat imme. 
djatchyſagceeding the outſide only; oß ite 
ſwarths, will be damaged but if, the in 
continues, the method. I haye recommended 
in making hay muſt be followed. It is ꝓro- 
per to obſerve, that in very hot weather it 
muſt 


wn! 
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muſt be houſed before. t ĩs quite dry, or tha 
grextoſt part of thedeaves will drop off and 
be böſt. nast od nt omonud = vant: 01 
some, in cocking Lubernv, or other hay, 
before it is well dried place a faggot up- 
right in tke middle of each cock, that the 
infide'of' the hea” may "have" a free nit . 
others, when they houſe theĩt Lucerne before 
it is quite dry, lay it in beds alternately, a 
bed of good dry raw, and 4 bed of "La 
cerne: the ſtra prevents the Lucerne froh 
heating, and contracts a ſcent that maber 
it rekſhed by horſes,” which arc it Wfülter 
vety fold of it hen mixed with Lucene: 
Lueerne will not keep long it ſtatks dh tht 
open alt, unleſs it be well thatetled, beck 
it does nat Tee eloſe xfongh to Ke dt 
theater: 11 15118 1897 bai? ech enigsd id 
When the ſerd bf Ldcetne is to be Lved, 
the graſd muſt e cut befort it blofforfls, 
the plants being at leaſt chfte years MAS! 
and the fecond ' graſt is feft to Mr the Rel." 
When it is ripe, barly im the morning Res 
fore the ew is. 6H the tops' Gf the plantu 
where tlie pods ate, muſt BEtur off with 4" 
fiekle,” und put into doths u6 be cried” 
int the Houſe} and they müſt He dried 1 
the fan. Theft niuſt after yards bs tfüfah? 
ed on the ſurtte clottts. The ſeed] Which is 
Nun ſmall 
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ſmall and flippery, is dreſſed by paſſing it 


through a fine ſcreen; and it is then fanned. 


The remaindet of the plant may be cut with 


a ſcythe; for though the fodder it makes 
is coarſe, yet the cattle will cat a great deal 


of it. In ſaving the ſeed of this plant, one 
mowing is loſt, beſides the inferior quality 


and quantity of the fodder tat has nenne 
the ſeed. 

Lucerne cultivated in this manner feld6m 
holds good above eight or nine years, becauſe 
the graſs by degrees choaks the plants: the 
field muſt then be plowed; and the land be- 
ing got into good tilth will bear ſeveral good 
crops of corn without the aſſiſtance of dung. 
This is the method propoſed by M. Patullo, 
and is practiſed in many parts of the king- 
dom ; but to keep land conſtantly in Eu- 
cerne, another method maſt be followed, 
and the New Huſbandry come in aid. ' For 
this purpoſe a conſiderable ſpace muſt be 
left betwixt the plants of Lucerne, that they 
may have room to extend their roots, and 
that the earth about them may from time 
to time be ſtirred, and the weeds and graſs 
deſtroyed. This may be done in the follow- 
ing manner at a ſmall expence. | 

1. The Lucerne muſt be ſowed in fingle 
rows at three feet diſtance one fromthe other. 


2. Every 


Sd aA ct nt.  — at. a OA 3 a—_—— MM has 4 
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2. Every time the Lucerne is cat, the 
intervals muſt be ſtirted with. a cultivator 
or a ſhifting- ear plow, but without an earth 
board or even with a ſtrong rakes drawn 
by horſes, like, that which is uſed to ſtir 
garden-walks: as nothing more is required 
than to deſtroy the weeds, and give a paſ- 
ſage to the moiſture, theſe light ſtirrings are 
ſufficient without turning the earth: be- 
ſides, theſe ſtirrings are eaſily done, becauſe 
the graſs of the Lucerne being cut is not 
in the way. 

3. Before the interval is ſtirred, ſome gung 
ſhould be ſpread in it, but it muſt be well 
rotted: I have uſed pigeons dung with 
ſucceſs. 

4. Every two years a workman muſt look 
over the rows, and take up all the tufts of 
graſs that the ſtirrings did not kill, 

5. Inſtead of, ſowing the rows, they may 
be planted with three-year-old plants raiſed 
in a nurſery: in that caſe little rills muſt 
be made at three feet diſtance, and the Lu- 
cerne ſet cloſe in them. I have myſelf 
cauſed Lucerne plants to be ſet as big as 
my finger. The beſt time for doing this is 
in autumn; but it may alſo be done towards 
ſpring, if the weather is not too dry. Theſe 


large 
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large Lucerne plants, which I cauſed to be 
planted, yielded large crops of graſs from 
the ſecond year. 

6. By the above method I have had fine 
Lucerne in land proper, it is true, for wheat, 
but dry, and which would not have borne 
Lucerne ſowed in the common way: I have 
got in twenty thouſand weight of Lucerne 
from an arpent ; and this ſame Lucerne, 
though planted many years, is ſtill in per- 
feQion. e 

7. By this the advantage of having land 
proper for Lucerne is evident, as it yields 
in one year from three to ſix crops of an 
excellent hay, which agrees with all kinds of 
cattle, horſes, oxen, cows, and ſheep, which 
all eat it green and dry. I can from ex- 
perience aſſert, that this fodder, cut green 
before the flowering, has. recovered. and 
fattened young horſes, which were falling off 
their fleſh without the cauſe being known ; 
2nd that cows fed with it give a large quan- 
tity of excellent milk: the only defect of 
this fodder is, that it is too nouriſhing, for 
cattle, which are ſtuffed up by it. I know 
that three of my correſpondents ſave the 
oats they uſed to give their horſes, by gi- 


ving them, inſtead. of it, chopped Lucerne. 
There 
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There are however horſes which cannot be 
brought to feed on if * 
Some oxen have died upon Aating too 
much Lucerne? and others have grown 
fatter and ſtronget by eating it in proper 

quantities. Jon DIVEWw aer * 

In ſome years bach caterpillars kre ſeen 
in the Lucerne ieh deſtroy the graſs: in 
this caſe ĩt Muſt Be cut as ſb bn as poſſible: 
this deſtroys the inſects, and tlie young graſs 
that ſprings up is aden r- with them. 
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The roots of ſaintfoin are long, woody, 
black without; and white within. They 
are perennial; and terminate at the ſurface 
of the ground in a head, whence riſe the 
leaves and ſeveral ſtalks, two feet or two 
and a half long, of a reddiſh colour; and 
bending on*all fides. The leaves of -{#intfoin 
are conjugated, and conſiſt of ſoveral ſmall 
leaves or folioles, green above, and white and 
velvety beneath; they terminate in a point, 
and are faſtened by pairs to a common foot- 
ſtalk, which terminates. in à ſingle ſmall 
leaf or foliole. The branches are termi- 
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nated by ſpikes of legumenous red flowers, 
and ſometimes white, When the bloom is 
paſt, the piſtil becomes a ſmall creſted pod, 
rough, and containing a ſeed like a kidney. 

There is another ſort of Saintfoin that is 
ſmaller, and the ſeeds rougher :_ the large 
ſort is beſt. There is alſo another large 
ſort that comes from Spain, which has very 
red flowers: this yields a great deal of graſs; 
but hard froſts kill it. 

Saintfoin is a very vigorous plant, and 
yields a great deal of excellent fodder ; not 
ſo much however as lucerne, becauſe it can 
only be mowed twice a year; but it has the 
advantage of lucerne in not being ſo nice 
with reſpect to the ſoil: it thrives infinitely 
better in well-manured land, that has a good 
depth of ſoil; but it does not do amiſs in 
ruſſet lands, in which lucerne would ſoon 
periſh : beſides, every kind of grain grows 
well on land that has been in ſaintfoin. 

Land intended for ſaintfoin has two or 
three plowings, that it may be well broke : 
the ſtones muſt be picked off the land, that 
it may be mowed cloſe. - About two thirds 
of the uſual quantity of oats ſhould be ſowed 
with the ſaintfoin ; and for an arpent of an 
hundred perches, each twenty-two feet, eight 

buſhels 
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buſhels, Paris meaſure, of ſeed ſhould be uſed. 
The faintfoin mixed with the oats ſhould 
be ſowed in March, and covered with the 
harrow, as it would not grow if buried too 
deep. As ſaintfoin ſeed is often bad, a 
little of it ſhould be ſown on a plot for a 
trial. The oats muſt be cut very cloſe to 
the ground : cattle ſhould be kept out of 
the field; and the ſecond year the firſt crop 
is cut, which however is not ſo good as 
that of the third. 

Saintfoin is cut ſooner or later according 
to the uſe it is to be put to. If it is for 
ſheep, it ſhould be mowed. as ſoon as it 1s 
in bloom ; if to feed oxen or cows, when 
the bloom is over; and if for horſes, it ſhould 
be ſuffered to ſtand till the ſeed 1s partly 
formed in it, in which ſtate the horſes are 
very fond of it: finally, if it s intended to 
ſave the ſeed, either for ſowing, or to give 
to horſes; which like it better than oats, or 
to feed poultry, the faintfoin ſhould not be 
cut till the greateſt part of the ſeed is ripe; 
When the ſeed of ſaintfoin is to be ſaved, 
it ſhould be mowed early in the morning, 
before the de is off, or there will be 2 


loſs, 
2 Saintfoin 
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Saintfoin of three or four years old is ge- 
nerally cut when the bloom is going off. In 
the ſouthern provinces they keep the cattle 
out of it, when they would have a ſecond 
or third crop : but in the other parts of the 
kingdom, inſtead of taking a ſecond crop, 
they turn their horned cattle into it, and 
the rather, becauſe after the firſt crop of 
ſaintfoin, feed becomes ſcarce elſewhere. 

Saintfoin has another advantage over lu- 
cerne, it being much eafier mowed, becauſe 
the fap, being leſs viſcous, evaporates ſooner ; 
and it is of a greener colour when in a dark 
ſeaſon it is dried by the wind. If rain falls 
after ſaintfoin is cut, the ſwarths muſt not 
be turned till the weather is fine : by this 
means it will {till be green and good. There 
is another advantage in Saintfoin, which is, 
that though the weather ſhould prove rainy, 
it may be mowed either before the bloom, 

whilſt it is in bloom, when the bloom is 
| paſt, or when the ſeed is ripe, as it is moſt 
likely that at ſome of theſe periods the 
weather will prove fine. 

It may be imagined, without my ſaying 
it, that ſaintfoin which has- perfected its 
ſeeds will yield but indifferent fodder: the 
leaves and flowers being fallen, nothing re- 


mains 
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mains but large ſtalks, which however horſes 
will eat, the taſte being agreeable to them. 
Saintfoin when in good order yields a 
fodder excellent for all kinds of cattle, as 
has been already noticed, whether it is given 
green or dry: care however muſt be taken 
that they 'do not eat' too much of it, parti- 
cularly ſuch as do not much work; for in- 
ſtance, moſt coach- horſes. | 
Though this plant will grow in all forts of 
land, except ſuch as is marſhy, yet it thrives 
much beſt in a good ſoil: it would there- 
fore be of uſe to dung it now and then, as 
is directed for lucerne. The vigour of 
plants may be increaſed ' by allowing the 
roots a ſpace of foil to extend in, and gi- 
ving it frequent tillage: for this reaſon, when 
we would preſerveit for more than nine years, 
it ſhould be cultivated in rows, as we have 
directed for lucerne; with this difference 
however, that there may be two rows of 
ſaintfoin; and two ſtirrings to the intervals 
will be enough. But as ſaintfoin will thrive 
in any ſoil, and prepares land well for wheat 
or rye, it is ſeldom preſerved long in the 
ſame field; therefore the common method 
of Huſbandry is in general beſt for it. It 
is proper to obſerve, that two buſhels of 
13 ſaintfoin 
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ſaintfoin ſeed will do horſes as much good 


as three of oats. 

Saintfoin ſeed will keep very well when 
it is put into the barn unthraſhed ; but 
when it is thraſhed, it muſt be ſpread thin 
in the granary, and often turned, or it will 
be in danger of heating. 

The uſe of this fodder is not ſo dapgee 
rous to horſes as lucerne, or even clover. 


Sect. Ill. Trefeil or Chver, (Trifolium.) 


Many ſorts of cloyer are found in the paſ- 
tures, which differ only in the colour of the 
bloſſoms, and the form of the heads which 
encloſe the ſeeds. 

A ſort of annual clover that grows high 
was formerly cultivated. M. Ray calls it 
Trifolium capitulis dipſaci quorumdam. The 
only kind now raiſed is perennial, and is 
called Trifolium- pratenſe purpureum, C. B. 
Its roots are large, long, and woody : the 
ſtalks of it are ſmall, and grow to about one 
foot and a half high; ſome of them are pretty 
ere ; others on the ſides incline ; and ſome 
are a little velvety. The leaves are com- 
poſed of three ſmaller ones, or folioles, which 
are ſometimes. round, at others oval: the 

| leaves 
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leaves are generally ſpotted with either a 
white or a brown ſpot, like a creſcent. Its 
flowers approach to the legumenous flowers, 
and grow at the end of the ſtalks, where 
they reſemble a ſhort ear, or head: to 
theſe flowers ſucceed ſmall round capſules, 
which contain the ſeeds. As it is one of 
the beſt graſſes that grow in our paſtures, 
the ſeed of it is often ſcattered in them 
and when a field is to be laid down in paſ- 
ture, clover is generally ſown on it, which 
by degrees periſhes, and the natural graſs 
ſucceeds : but as clover ſeldom laſts in any 
quantity above three or four years on the 
ſame land, it is preferred to faintfoin and 
lucerne to be ſown on fields that want reſt, 
and are to bear corn again. The land is 
prepared for clover in the ſame manner as 
for lucerne : and if the land ſown with 
clover is not to be laid down in paſture, it 
is. plowed the fourth year; and firſt oats, 
and then wheat is ſown ; which is continued 
till the crops fail, after which it is again 
laid down in clover, of which hay may be 
made the ſecond year. Clover does not 
thrive on poor lands: dung laid on clover 
is of advantage to the corn that will be 
ſowed, when the lay is broke up. 

I 4 In 
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In good ſoils and rainy ſeaſons, clover 
may be cut three times; but there are ge- 
nerally but two crops in a year, and even 
but one when the ſeed: is to be ſaved, after 
which it is fed with cattle. 

This fodder, green or dry, is very good for 
cattle: but as it is very mee it — | 
be given with diſcretion. 

The great defect of clover is its being 
with difficulty made into hay ; for if it re- 
ceives ever ſo little wet after it is cut, it 
grows black, and is of much leſs value. 

Clover would be much more vigorous, if 
it was to be ſown in rows, and the intervals 
ſtirred; but this method is not to be recom- 
mended, as it remains ſo little time on the 
land, lucerne and faintfoin being much 
longer lived. q 

Clover ſeed is brought from Flanders, 
Burgundy, and Italy. 


Secr. IV. Of the ſeveral Kinds of Dog s- 
| Graſs cultivated to make artificial Paſtures. 


Ihe ſeveral kinds of dog's-graſs compoſe 
| the greateſt part of the graſs of natural paſ- 
tures : it muſt not therefore appear ſur- 
priſing, chat by ſowing the ſeeds of theſe 
graſſes 
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graſſes we gan procure artificial paſtures 
that will yigld good fodder for cattle. As 
the Engliſh were before-hand with us in 
this improvement, we have adopted the 
name which they give to the ſorts of dog's- 
graſs which they cultivate : thus the ray- 
graſs, or rey-graſs, of the Engliſh, is a dog's- 
graſs which grows naturally with us ; for, 
according to M. Ray and Miller, the true 
ray-graſs is the Gramen loliaceum anguſtiore 
folio & ſpicd, C. B. M. Ray adds, that in 
ſome countries they ſow this dog's-graſs to 
feed horſes, 

According to M. Miller, they grow a great 
deal of this dog's-graſs in England, particu- 
larly on ſtrong cold lands, where other graſs 
would not thrive. One of its chief ad- 
vantages is ſhooting early, ſo that cattle may 
be turned into theſe paſtures ſoon in the 
ſpring. 

To make the moſt of this graſs it muſt 
be cut early, before the pipes are hardened ; 
otherwiſe the ear falls, and the ſtalk be- 
comes ſo harſh that the cattle will not eat 
it. This plant ſoon ſprouts again, and 
makes tolerable good hay if it is often 
mowed, and always before the ſeed is 
ripe. | 

As 
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As the ſeed of this plant may be had from 
England, it is proper to obſerve, that it 
muſt not be confounded with what the 
Engliſh call rye-graſs : they call by this 
name two ſorts of dog's-graſs : one, which 
grows on walls, and by highway-fides, is the 
Gramen hordeaceum minus & vulgare, C. B. 
Ray obſerves, that the ear of this dog's- 
graſs rather reſembles rye than barley. The 
other kind of rye-graſs is the Gramen ſpica- 
tum minus ſecalinum, I. R. H. Ray adds, 
that it grows in the meadows. M. Vaillant 
has given its form in the Bot. Pariſ. tab. 17. 
Some Engliſh writers ſay this plant is worth 
cultivating ; others aſſert it to be of no ſer- 
vice even to natural paſtures. 

I muſt alſo notice, that they ſent me from 
England, under the name of ray-graſs, the 
Gramen avenaceum elatius, jubd longd ſplen- 
dente, Ray. This induces me to think, that 
they cultivate in England ſeveral forts of 
dog” s-graſs, which they call indifferently ray- 
graſs. : 

The ſame thing happened in the ſeed 
they fent me from Geneva and Lyons under 
the name of Fromental ; for it turned out to 
be a mixture of five or fix ſorts of dog's- 
graſs ; and in fact, why ſhould not we, be- 

ſides 
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ſides thoſe I have mentioned, cultivate the 
Gramen avenaceum paniculd flaveſcente, locuſtis - 
parvis, (Ray) or the Gramen pratenſe pa- 
niculatum majus anguſtiore aut latiore folio, 
C. 1 

I have rather enlarged on the different 
ſorts of dog's-graſs, becauſe a lover of Huſ- 
bandry, who had from England a different 
kind of dog's-graſs from what I had from 
the ſame place, has taxed me with inac- 
curacy. | 

Theſe kinds of dog's-graſs may be ſown 
either in ſpring or autumn. I cauſed the 
ſeed I received from England to be ſowed in 
rich moiſt land: it grew to near five feet in 
height. I do not value this hay ſo much 
as lucerne, ſaintfoin, or clover; yet, if it 
is ſown with clover, it makes very good 
hay. 

Unfortunately it happens, that land laid 
down in ray-graſs, or fromental, are not, 
when broke up, immediately fit to bear 
wheat, like ſuch as have been in ſaintfoin, 
lucerne, &c. 


SECT. 
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F ure is. eaſily propagated. by ſeed. They 
ge entire fields of it in Normandy, Bre- 
tagne, and a part of Poitou; and the ſame 
method is followed which we have directed 
for ſaintfoin. But it is only in rich foils 
that it grows ſtrong : it has grown beſt with 
me in good loams ; and ſome ſown in the 
good wheat-lands of Beauſſe did not ſuc- 
cred... .... 1. 

6 Though this plant is full of prickles, yet 
erdimen of Aunis, Bretagne, Sc. em- 
955 themſelves in the day time in cutting 
the young ſhoots of it, and at night carry 
the bundles into the houſe: they break the 
prickles by beating them with large mallets 
on Plocks of wood; and in this ſtate they 
give it to the cattle, which eat it heartily. 
This is very wholeſome food, but the trouble 
of gathering it and breaking the prickles is 
no ſmall inconvenience. The herdſmen of 
Bretagne are accuſtomed to this work; and 
as they ſow furz in the fences, and even in 


well-manurcd land, to ſupply the want of 
| wood, 
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wood, this plant is an excellent reſource in 
dry years, when the paſtures afford but 
little graſs : by means of it they have in 
winter green fodder, for they never dty it: 
they ſhear this ſhrub, which is green in 
winter, and give it immediately to the cat- 
tle. In woody countries this plant ſows it= 
ſelf, and ſpreads over all the uncultivated 
land ; but the plants that grow thus uncul- 
tivated are dwarfed, hard, dry, and not fo 
good for cattle as ſuch as are ſown i in in good 
land. _ 
Furz is in full bloom in Mays but as 
there is then plenty of paſture, they do fot 
give it to cattle. At the beginning of wint 
when the graſs fails, they cut the Was 
ſhoots of this plant to ſupply the ps 
fodder : the firſt cutting is in Decembet'; 
but in good ſoils it ſhoots again, and mi 
be continued cutting without permitting to 
bloſſom, becauſe the prickles ate then tei 
der, and a few ſtrokes of the mallet Are 
ſufficient to prepare it as food for horſes 
other cattle, | which derive good torr 
ment from it. In countries where the 
have mills; to grind apples, or feeds from 
which oils are expreſſed, they will ſerve to 
grind the furz with greater expedition. 
LM! © In 
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In order to fave furz ſeed, when it is 
ripe, the plants muſt be | ſheared, and the 
part cut off muſt be dried in the ſhade, and 
am thraſhed on cloths, and dreſſed. 


Land that has been ſown with furz, when 


al the plants are pulled-up, is in a good 
condition to bear corn. 


AF. II. 


07 ſeveral Kinds of Herbage which ſerve as 
Food far Cattle, either green or ay; . 


ESID Es the perennial plants I hides 


| mentioned, ſeveral annuals are culti- 
vated. chiefly as food for cattle. Theſe are 
ſpurrey, rye, bear, maiz, vetches, and grey 
peas. 


Szcr. I. Of Spurrey, (Alfine egen dicta 
major, C. B. ) 


This plant which grows naturally bout 
Paris, particularly in the woods, riſes to 
about a foot in height: it is annual: ſe» 
veral ſtalks riſe from the root, ſome of 
which are ſtraight, others on the fides are 
bent : theſe ſtalks are jointed, and from 

5 every 


AGRICULTURE. i127 


every joint proceed ſeveral verticilleous leaves; 
Rs," they encircle the ſtalks: theſe leaves 
are long, narrow, and very ſoft; and from 
theſe joints proceed alſo the branches which 
ſpread on all fides: the upper part of the 
ſtalk, as well as the leaves, is covered with 
a fine down, ſoft to the touch. 257 AO 

The empalement ſupports five. white pe- 
tals of a roſe ſhape: within are ten ſtamina ' 
with yellow ſummits: in the middle is the 
pointal, comprehending the' embryo and 
five ſtyles: the embryo becomes an oval 
fruit, having five capſules, which contain the 
ſmall ſeeds. 

This plant is not nice with regard to 
ſoil, provided it is a little moiſt. | 
Spurrey ſeed is ſown in May, when th 
ſeed of it is to be ſaved, or it is to be cut 
for hay: but hay is ſeldom made of it: it 
is more uſual to ſow it on the wheat ſtub- 

bles immediately after harveſt. _ 

When ſpurrey is ſown in May, the land 
mult be firſt well plowed ; and after it is 
harrowed the ſeed is ſpread, in the propor- 
tion of at leaſt one pound to a ſquare perch, 
of twenty-two feet: the back of the harrow 
is then paſſed over the field : as the ſeed is 
ſmall, this is ſufficient to cover it. 


When 
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When the ſeed is ripe, but before the 
capſules open, the ſpurrey is mowed : it 
muſt be houſed before it is quite dry, leſt 
the ſeed ſhould ſhed. It is then thraſhed, 
and when the ſeed is gathered up, the re- 
mainder is given to the cattle in the win- 
ter. : | 
When ſpurrey is to be ſown in July, im- 
mediately after harveſt they give the land 
a plowing, and the ſeed is ſown in the 
proportion already mentioned. When the 
plant is grown to a certain height, they pull 
it up, and give it green to the cattle, or 
ſometimes feed it on the ſpot : the paſture is 

ery nouriſhing ; but it ſhould be ſpeedily 
fed off, for the froſt affects it greatly. 

Though ſpurrey ſeed ſhould be ſeveral 


years old, it ſprouts very well. 


SeCT. II. Of Rye. 


We have already treated of the culture 
of rye, when it is ſown for the ſake of the 
grain ; but when a field of rye is intended 
to ſoil horſes withal, or to be given green 
to oxen or cows, it is mowed in April, when 
it begins to ſpindle. It will ſprout again 


the ſame year; and if the ſeaſon proves' any 
thing 
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thing moiſt, it may be mowed thres times 
the firſt-year, and twice the 'ythr follow- 
ing: it yields a great quantity of fodder. 
M. Delu has had five ſuch mowings in 
two years. This“ fodder is much to be 


preferred to the wy Auen we have men- 


tioned above. 
t uni 4©& 16 3% 4 De FRY 


Sgr. III. V Ba ur pi 1 


Near great towns this grain- is uſually 
ſown, to be cut green, in order to ſoil 
horſes, or to feed ſhe-aſſes that are milk- 


ed for ſick people. This barley would 


ſprout again; but as it is generally cut 


very early, the field is for the moſt part 


plowed directly, to ſow peas, or! - 
beans. 

It is proper to be obſerved, that green 
wheat, given in too great quantities to 
cows, h diſorders them. 


Ser. IV. 07 Maiz. _ 


We have already treated at large of the 
cultures of maiz, when it is ſown for the 
fake of the grain; but if it is ſown merely 
for ' green fodder, after 'the land has been 

Yor. I. K well 


130 ELEMENTS or 


well plowed and manured, it muſt be ſpread 
with a broad caſt, very thick, and imme- 
diately plowed in; and when the mais, 
which in this method could never ſpindle, 
is riſen to the height of two feet, they cut 
it, and give it green to the cattle; or elſe 
dry- it for keeping : it furniſhes a winter 
fodder, which is at all times very whole- 
ſome and reliſhing to cattle. ' 


sSxcr. V. Of the Fetch, (Vicia vulgaris 
ſativa Semine nigro, C. B. 


The vetch riſes in ſeveral ſtalks, to the 
height of one foot and a half, or two feet: 
theſe ſtalks are angular, velvety, and hol- 
low. The leaves are conjugated, and con- 
fiſt of ten or twelve oblong ſmall leaves, 
or folioles, placed in pairs on a filament, 
which terminates in a tendril. The flow- 
er of the vetch is leguminous, ſometimes 
blue, at others purple: the pointal be- 
comes a pod, compoſed of two parts, and 
within is a row of round black ſeeds. 
In the ſouthern provinces of the king- 
dom they fow the vetch before winter; 
for this plant bears the froſt pretty 
well: yet, in our provinces, - they ſow it 

4 | on 
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on the ſpring- corn lands, which have 
been winter-fallowed, and have had a ſe- 
cond plowing in F ebruary or March. The 
vetches are ſown on the fallow, in the 
proportion of eleven or twelve buſhels, 
Paris meaſure, on an arpent of one hun- 
dred perches, of twenty-two feet each: 
the ſtones ſhould be picked off the field, 
and it ſhould be rolled, to break the 
clods and lay it level, that it may be 
mowed cloſe to the ground. 
Vetches grow high, and are vigorous, 
in proportion to the goodneſs of the foil ; 
but in ordinary land, if the ſeaſon is not 
too dry, they will yield a fodder. 
When there is a great ſcarcity of fod- 
der, the vetches are cut green, and given 
to oxen and cows : but this fodder is 
generally ſaved for winter; and to have 
it in full perfection, it ſhould not be 
cut till the grain is formed, without 
being ripe: the grain induces the cat- 
tle to eat the ſtraw with it. If the ſeed 
is to be faved, either for ſowing, for 
pigeons, or to mix with 'oats for horſes, 
the plant muſt be ſuffered to remain till 
the ſeed is ripe; but the fodder is then 
of little worth. It is aſtoniſhing to ſee 
K 2 the 
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the quantity of fodder that is to be pro- 
cured from a piece of vetches when the 
ſoil is good. 

When vetches are ſown to feed oxen, 
they are generally mixed with oats, and 
they are together cut green before the 
ſeed 1s ripe. 

Vetches are made into hay like other 
herbage: it muſt be houſed very dry, or 
it will ſpoilt in the barn or ſtack. 


Szcr. VI. OV the Field-Pea, (Piſum vul- 
gare parvum arvenſe, J. B. 


Many different kinds of peas are culti- 
vated as well in gardens as in fields, to be 
eaten green or, dry; but theſe are not now 
in queſtion: we mean in this place a kind 
with violet coloured bloſſoms, and ſmaller 
pods than ſuch as are generally raiſed for 
the table. Theſe peas are ſmall, are of a 
greyiſh white, and have hence been ſome- 
times called grey peas. | 

As the culture and uſe of theſe peas no 
ways differ from what has been ſaid of 
vetches, to enlarge on the ſubje& were 
needleſs. | ty 

SECT. 
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SECT. VII. -Of the Horfe-Bean, (Faba mi- 
nor, ſive equina, C. B. 


This plant has ſtrong upright ſtalks, cont 
a foot and a half, or two feet high : they 
are ſquare and fiſtulous, 'and divide at the 


top into ſeveral branches, which bear the 


flowers and fruit: the leaves are compoſed 
of oval, oblongated, rounded, fleſhy, ſuc- 
culent, ſmall leaves or folioles; and the 
filament which ſupports them terminates in 
a point: the flowers are leguminous, e- 
longated, and for the moſt part white with 
black ſpots: the pointal becomes a green, 
fleſhy, inflated pod, which contains. the 
beans that are flatted. They are ſowed 
in ſpring, and gathered when they are 


ripe; they are then dried and given to 


horſes, which are very fond of them: 
this pulſe ſerves them inſtead of ' oats: 
the ſtalks are good for nothing but to 
burn, or to throw on the dunghill. 


Sect. VIII. Of that which is called Green 
Fodder, (Fourrage verd) for the Winter. 


Some farmers, with a view of provid- 
ing for their ſheep and lambs, paſture in 
oo which 
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which. they may turn. them in winter, 
from among the fields they are about to 
fallow, pitch on a ſloped piece of land 
open to the eaſt or ſouth, but ſheltered 
by a grove from the north and north- 
eaſterly winds. They turn in the ſtub- 
ble as ſoon as poſſible, and ſow it very 
thick with all forts of ſcreenings and refuſe 
corn, mixed with ſeeds of weeds. They do 
Not turn in their flocks till the middle of 
January or February, that the herbage may 
have time to grow. When they have no o- 
ther paſture, they turn their flocks in ; but 
when paſture becomes more plentiful, they 
take them out, and plow up the field, that 
it may be brought into proper order by 
ſeed-time. But as the ſheep cannot be 
turned in when it ſnows, and get no 
good from it in froſt, and as the farmer 
uſes the off corn that ſhould” feed his 
poultry, I cannot think this an advan- 
tageous method: it would be much bet- 
ter to ſave a piece of old lucerne to turn 
his flocks in. 


Secr. 1X. Of Cabbages. . 


Many kinds of cabbages are cultivated, 
of which the heart or tender leaves are 


eaten, and the large lower leaves gi- 
ven 
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ven to cattle. The farts moſt proper for 
this uſe are the Braffica fimbriata maxima, 
Inſt. and the B raſfice arborea ſeu procerior 
rame/a, Mor. The ſeed is ſown i in a bed 
in the kitchen garden: at a proper time 
they are tranſplanted by hand into a good 
ſoil well dunged, and plowed as deep as 
poſſible : two feet diſtance at leaſt ſhould 
be left betwixt the plants, and in the 
courſe of the ſummer they ſhould have 
two light ſtirrings. In a rainy year theſe 
cabbages bear a great quantity of leaves 
for the cows, A, in wintepüther Theſe 
ſorts of cabbages Live Revit Joe | 


Sror. X. of Lawn Trees. 
01 10:90u01d 5d 


On the borders of foreſts, and in wood- 
land countries, they carefully gather up 
the leaves of all kinds of trees as ſoon 
as they begin to fall, ar elſe pluck them 
from the trees juſt 1 they are ready 
to drop: they are then died, and ept to 
feed cows and weathers che winter. 

It is unneceſſary to mention, ſeveral 
plants cultivated for particular purpoſes, 
the leaves and ſtalks of which are given 
to the cattle. Madder, * 1 inſtance, which 


1611 ITS PI! * ; 
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is of ſuch uſe in dying, produces ſtalks 
and leaves which cows and oxen eat ve- 
ry well; but as the chief intention of 
this culture is to procure an excellent dye, 
this fodder ſhould only be looked on as 
an accidental acquiſition. They alſo give 
ſaffron-ſtalks in the ſpring to cows; 


but this herb gives the butter a bad 
taſte. 


CHAP. IV. 
Of Roots cultroated as Food for Cattle. 


HE winter-froſts deſtroy almoſt all 
the graſs that covers the earth ; 
and that which eſcapes, grows fo ſlowly, 
that it is neceſſary to give cattle dry 
fodder. Yet there are ſome cattle which 
like green and ſucculent plants much bet- 
ter. The ſeveral kinds of green fodder I 
have mentioned are a tolerable reſource ; 
that of bruiſed furz ſomething better : 
but I know of nothing ſo proper to ſup- 
ply the place of green herbs, as certain 
roots which furniſh cattle with food in 
winter, They are of ſeveral. kinds, viz. 


po- 
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potatoes, Jeruſalem artichokes, navews 


or French turnips, turnips, radiſhes, 
and carrots. As theſe roots are all cul- 


tivated in the ſame manner, I ſhall di- 


vide this chapter into three ſections, in 


one of which I ſhall treat of potatoes, 
in the next of Jeruſalem artichokes, (to- 
pinambours and in the third of navews, 
turnips, radiſhes, and other roots. 


SecT. I. Of the Potato, (Solanum tube- 
roſum eſculentum, C. B. 


This plant has ſeveral ſtalks, two or 
three feet high, as big as one's fin- 
ger, angular, and a little hairy: they 
bend on all fides, and are divided into 
ſeveral branches, on which are the leaves, 
which are conjugated, and conſiſt of ſe- 
veral ſmall leaves or folioles of different 
ſizes: from the leaves placed at the 
extremity of theſe branches, (which is 


of a dull green colour) proceed little 


bunches of flowers, conſiſting of an em- 


palement or flower-cup, which is divided 
into five parts; of a petal, which reſem- 


bles a ſtar, of a grey violet colour: the 
ſtamina, which are yellow and meet in 


the 
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the centre, form, by their junction, a kind 
of clove: the pointal becomes a large 
flclby berry, which grows yellow as it 
ripens, and encloſes a number of ſeeds. 
This plant produces in the earth thirty 
or forty large tuberous roots, in ſome ſort 
reſembling a veal-kidney. On the ſur- 
face of theſe roots are holes, from whence 
roceed the ſtems and fibrous roots which 
feed the plant, and give a freſh ſup- 
y of. roots. Some of theſe potatoes are 
red, others” almoſt White. 

The Iriſh are fo fond of potatoes, that 
they {pare np pains to have Plenty of 


"Thy plow and bellen le field, 100 
after having made holes one foot deep. 
two feet ſquare, and three feet one from 
| the other, they fill them with eee 
they tread down: on this' dung they x 
one potato, in each hole, which 
coyer with the earth that came out of 
it as faſt as the potatoes grow, they earth 
them up with the mould that is within 
reach : this they do twice, obſerving not to 
draw . out the ſtalks that lie on the ſur” 
face of the ground. By this mens they 


have ſometimes eight hundred, or Hitze hun- 
dted 
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dred for one. As this method conſumes 
a great deal of dung, it cannot be profit- 
able but near great towns. The follow= 
ing is the ordinary method of con 
this plant. 

It is not neceflary to mention the nature 
of the ſoil, becauſe it thrives pretty well 
in any, with this difference however, 
that the crop is-in proportion to the 
goodneſs or badneſs of the land. 

The field intended for potatoes, be- 
ing well plowed, about February, or the 
beginning of March, trenches five or ſix 
inches wide are made over the whole ſur- 
face of it : the depth of them is propor- 
tioned to that of the ſoil. 

In theſe trenches are put as much dung 
as will lie in them; which, beſides in- 
creaſing the crop; of potatoes, prepares the 
land. for the wheat that is to ſucceed, 
Small potatoes are put whole into the 
furrows, at two feet diſtance one from the 
other: the large ones are cut in ſlices, for 
it, is ſufficient if each flice has one or 
two eyes: in ſhallow ſoils the potatoes 
are planted at a greater diſtance, that 
their! roots may have, room to "ou 
and button. 

The 
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The potatoes and dung are immedi- 
ately covered with the earth that came 
out of the trenches : when the ſtalks are 
grown to the height of five or fix inches, 
the earth of the intervals betwixt the 
rows is dug and ſpread on the plants 
to earth them up: this is done a ſecond 
time, when they are about twelve or 
fifteen inches high, obſerving, not to co- 
ver the ſtalks that lie on the ſurface of 
the ground: the greater the depth of the 
fail is, the larger, will be the crop. 

When the, potatoes are ripe, which is 
* own. by... the ſtalks beginning to wi- 
4 the earth of the beds is turned o- 
ver with a fork, and the potatoes, large 
and ſmall, carefully gathered up; for if 
any were left, they would ſprout, and be 
a8 bad as weeds. 

rbr plant does not impoveriſh land in- 

i for wheat; on the contrary, the 
yy which the culture of it requires, 
| manure without which it thrives 
but badly, have a great influence .on the 
ſucceeding crop. 

Some people, to ſpare the trouble of 
plowing the field when the potatoes are 


of, ſow their wheat on the land before 
they 
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they are dug up. By this method the 
ſeed is indeed ſufficiently covered; but it 
is * ſcarcely ever regularly diſpoſed. The 
common method is to be pre ferred. 
Much trouble might be ſaved by cull 
tivating this plant in the new way. For 
this purpoſe, ' after the land has been 
dunged and plowed three times, trenches 
may be formed by the plow, by making 
deep furrows, and paſling the, "plow twice 


in each furrow : the potatoes are to be ; 


put at the bottom of the trenches, and 
covered by hand with a little 'of the 
fide earth. When the ſtalks are fix or 
ſeven inches high, 15 trench is to 
filled with a plow, paſſing "on "the 
right and left fides; A Aan thi po- 
tatoes up for the” firſt tine: a ridge WII 
remain in the middle of the intekvalk: 
about five or fix weeks afterwards⸗ 2 "this 
ridge or balk is to 'be' ff plit, and 4 | be 
dee furrow' is at to an the ſide Ka, 
row, and this earth is Aﬀtetwirds ture 
1 the rows, nf the land is 1ight Ard 
hdy; an arpent may be done it this 
manner, in three or four Hours, With a 
ian gle horſe.” ig 2, 8 n 4100 "4 
541. 01 09. 9001 nad e * 2 fl. 463 6. 


4% " 0 
£ #4 + 4 414 ' 131. 


142 ELEMENTS o F- 


Potatoes are planted about the end of 
April, or the beginning of May ; and they 
are generally turned up in October fol- 
lowing. They ſhould be kept in a cel- 
lar, and preſerved from froſt. By this 
method M. de Villiers-en-lieu has had 
three hundred and thirty, and three hun- 
dred and forty buſhels, (French) on a 
journal of land; and M. de Chezane has 
had four hundred buſhels (French) on 
an arpent. I 

This root encreaſes prodigiouſly, and is 
very proper for feeding and fattening cat- 
tle. They are boiled in water, and re- 
quire but little. boiling, though they have 
been kept - two months in the ſtore. 
Cattle cat them raw ; but for the table 
=y are wholeſomer boiled. 

I earneftly' recommend the culture of 
this plant to huſbandmen, as it is not 
only excellent for cattle, but good food 
for men in years of ſcarcity. After a 
little uſe, the taſte becomes at leaſt as 
agrecable as turnips, and particularly if 
the potatoes are boiled with bacon, and 
falt pork. The conſumption of them in 
the Engliſh iſlands is aſtoniſhing ; and 
many are eat in ſome of the French 

: pro- 
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provinces. They yield a very white meal, 
which mixed with; vheatameal .majtes 
good bread. I have eat of il chen there 


was no more wheat-meal in it than was 


neceſſary to malte it fie? Dns 8) 
20 .-n9-e1aith ot, l boiram 
Secr, II. n 
pinambour 17 iunthetum tuberoſum 
indicum, bie Oorona Solis tuberbſd Ru- 
dice, Inf.) aud bYrbayud wot bed 
14518 (6 

This plant puts; forth, a ſtalk ab big 
as the handle, of a;;pruning-knite: it; is 
ere, and riſes to the height, of five or 
ſix feet: the bark is green and rough: 
to different parts of this ſtem are fixed 
leaves which are broad at the, baſe, and 
terminate in a point: they are of a deep 
green, and rough: at the top of the 
ſtem are twigs, or ſmall branches, which 
bear flowers radiated like the garden ſun- 
flower, but ſmaller; and under the ſur- 
face of the earth, at the foot of the plant, 
are large green tubercles of an irtegu- 
lar form. 53 | rr 


The culture of this plant is the ſame 
as that of potatoes. The Jeruſalem ar- 
tichokes are drawn at the beginning of 
the 
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the winter, or whenever it is neceſſary 
to give them to the cattle: pigs are 
particularly fond of them. Some people 
eat them, and dreſs them like turnips. 


Secr. III. Of the Navew, or French Tur- 
nip, (Napus) of Turnips, (Rapa) and 
f Radiſhes, (Raphanus.) 


It is unneceſſary to mention the ſmall 
navew, uſed in the kitchen : we mean 
only to treat of ſuch as are given to 
cattle. Theſe may be reduced to three 
kinds: 1. The large navew, Napus Ja- 
tiva, altera maxima radice, H. R. P. 
Though this navew is raiſed for the ta- 
ble, it is alſo given to cattle when raiſed 
in any quantity. 

2. Rapa rotunda radice, aut f candida, aut 
obſcure nigricante, aut viridi, aut puniced, 
aut flaveſcente, C. B. This is the Eng- 
liſh turnip, or the rabzoule of the Li- 
mouſin, Poitou, Bretagne, Sc. Though 
this root is principally raiſed for cattle, it 
is nevertheleſs very good eating at the 
table. The ſort moſt valued in England 
is the red Scotch turnip ; but there is 
N little difference in their goodneſs. 
3. Ra- 
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| 3. Reps ſutiva-iblonga, foe fern 
C. B. This kind; which is the Limous 


ſin turnip, is cultivated like the former: 


and applied to the fame uſes. 

All theſe plants put forth large ob- 
long leaves, mote or leſs indented, ſome- 
times even as far as the middle fibre: 
they are of a deep green eolotit; and 
rough; have 4 pungent taſte, and incline 
towards the ground. In the midſt of 
theſe leaves ariſe ſtalks, four or five feet 
long, divided into a number of branches; 
which bear many flowers; conſiſting of 
four leaves, in form of a croſs, iſſuing 
from ari empalement ſupported by -a long 
flender footfſtalk; the pointal becomes & 
Jong {lender pod, encloſing the ſeeds, which 
ate nearly round: the roots, which are 
the uſeful, part of this plant, ate tuber- 
dus and fleſhy, and are variouſly formed. 
The root of the great navew is neat co- 
nical, and terminates in à point in the 
earth. The large long turnip, of the Li- 
mouſin, is almoſt cylindrical in a part of 
its length, and terminates in 4 cone gt 
bottom: this turnip is much larger than 
the navew above-mentioned, many weigh- 
ing above twenty pounds. The rabroule, 
or turnip, has its root nearly ſpherical 
Vol. II. L and 
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and compreſſed ;; that is, it is much hroadet 


than thick: this large apple, which is 
almoſt above the ſurface. of the earth, 
puſhes down a tap- root as big as ones 
anger, which ſupplies it with food. I 


have pulled turnips of this ſort, which 


have been above nine inches diameter... 
- Theſe roots are all fond of a light, deep, 
andy ſoil: to have them large, the land 
muſt have been well plowed and ma- 
nuted; for if the dung was only laid 
on when the turnips or navews were 
ſlowed, it would attract the inſects, and 
endanger the crop. 3 as £0801 nos 


The land muſt be prepared by three 
plowings : the: firſt is given before: the 
winter, when the land is laid in ridges, 
that it may be broke by the froſt ; the 
next is given when the froſts are over, and 
the land is a little dry; the third plow- 
ing is before ſowing, that is, in June. 
But this is only done when land is pur- 
poſely prepared for turnips; the practice 
is very different when they are 1 after 


corn, hemp, or fam, 5700 be 1290 


Theſe plowings Would beiderhelabes 
the coots may penetrate into the earth. 


I have had Rugs of an amazing fize, 
p by 
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by eauſing che earth to be dug three feet 
deep. I do not however recommend this 
practice, being too expenſive ; but it 
proves the benefit of deep plowing, and 
of how much conſequence it is to ſtir 
ſtrong land frequently. N _ e 
pretty well in dry chalky ſoilis 

Navews are commonly ſown in | June, 
and as near as poſſible juſt before rain. 
Nothing is more uncertain than the coming- 
up of navews and turnips: they are ſome- 
times obliged to be ſown two or three 
times. When they come up in ſpots, the 
vacant ſpaces muſt be ſowed' over again, 
and the ſeed. covered with a rake. But 
if, notwithſtanding theſe precautions, they 
do not proſper, either from a defect in the 
ſeed, or becauſe the caterpillars deſtroy 
the young plants, it is beſt to ſow vetches, 
to cut green, which makes good hay; or 
elſe let the land lie fallow till autumn, 
when it may be prowes, and ſown with 
wheat. 4 
The ſeed of theſe plants ſhould not be 
| re with above an inch of earth, par- 
ticularly the rabioule, which, to ſucceed 
well, ſhould have its : apple out ; of the 


8 
L 2 When 


148 ELEMENTS or 


When the leaves begin to cover the 
land, if the turnips, are of any ſize, part 
of them are drawn and given to the cat- 
tle; then the whole field is hoed. The 
crop is by this means thinned; and this 
is neceſſary, as they ſhould ſtand at teaſt: a 
foot aſunder. | 

In wet ſummers, when weeds get a-head, 
they ſhould have a ſecond hoeing. ' 

In October theſe navews are drawn 
and put in cellars, to be kept till they are 
wanted for the cattle ; and it is general 
in winter, 'when for want of graſs the cat- 
tle are obliged to be feddered : they cut 
theſe turnips before they give them 10 
oxen, cows, or hogs; ſheep can diſpenſe 
with them whole very well. Some far- 
mers boil the turnips, which is ſoon 
done ; others give them raw, and after-a 
little time the cattle eat them. They-may 

alſo be drawn and eat in the field: but, be- 

fides the loſs, it would be eating them 
when other fodder was to be had; for 
- one of the great benefits of this root 4 
to ſupply in winter the want of 
fodder. It muſt indeed be allowed, os 
-by feeding them on the land, the field 
woald be well manured, not only by the 
dung 
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dung of the. cattle, _ by the refuſe of 
the roots. 

Theſe kinds of navews may be ſown 
on hemp and flax ground, at the time 
they are pulled; there is then no occa- 
fion to cover the ſeed. They may be 
ſown alſo on ſtubbles, after . harveſt : for 
this purpoſe a ſlight plowing ſhould be 
given, and the feed harrowed in, being 
ſowed very thin. By theſe methods ſmall 
navews fit for the table may be had be- 
fore winter. 

Latter turnips are alſo ſowed, merely 
for the ſake. of giving the leaves ta the 
cattle: for this purpoſe the ſeed is fowed 
very thick, and the leaves are given to 
them when they are a foot high, 

But to return to the culture of the 
large turnips. N 

When the leaves are Bont as broad as 
a ſhilling, they ſhould by "thinned by hand, 
or with a hoe, to about ſeven or eight in- 
ches from each other. By uſing the hoe 
the weeds will be cut up, and the young 
plants receive A light ſtirring. 3 
When % e turnips are as as big ag 


thy ſhould be again thinned to 1 


welve or | fourteen” inches Enders" The 
| S © 3 tur- 
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turnips that are drawn may either be given 
to the cattle, or uſed for the table. 
Theſe roots require no more care till 
they have attained their natural growth: 
then, before the froſt ſets in, the leaves 
muſt be given to the cattle, and the roots, 
being drawn, muſt be carefully preſerved 
on hurdles, in a dry place, a layer of tur- 
nips, and a layer of dry ſand, and in win- 
ter be given to the cattle. We have ob- 
ſerved: above, that ſome farmers feed their 
turnips on the land, where the cattle, firſt. 
eating the leaves, after wards feed on the 
roots. In this caſe, the land ſhould be 
hoed, to draw up the remainder of the 
root, which the; cattle will ſtill feed on. 
By this method the land is well manured 3 
but then the farmer deprives himſelf of a 
green fodder, which would be of ſervice 
in winter, when he has nothing but dry 
fodder to give his weathers and oxen. 
To fatten OXen, they ſhould have tur- 
nips night and . morning, and at other 
times, their ordinary food. The turnips 
whet their . appetites in ſuch a manner, 
that an ox, of five or fix hundred pounds 
weight, will in twenty-four hours eat two 
hundred pounds weight of turnips, and a 
truſs 
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teuſs of hay: and if he had only hay, he 
would ſcarcely eat two truſſes. An ar- 
pent of land yields more than ſeventy 
thouſand pounds weight of turnips; ſo 
that it will maintain an ox three hundred. 
and fifty days. If the cattle are in goed 
order when they are put to turnips, op) 
will fatten in three months 

When the turnips are off the land, af. 
ter once plowing, wheat may be ſowed; 
or, waiting till ſpring, barley, with either 
clover or lucerne: when the barley is 
mowed, it will become a good artificial 
paſture. To procure turnip ſeed, after 
the froſts are over in the ſpring, ſome of 
the fineſt roots muſt be planted by them- 
ſelves: they will yield a great deal of 
ſeed. © 

I ſhall not here ſay any thing of the 
culture of rape, of which oil is made, as 
I am now treating of articles that will 
ſerve as food for cattle. _ 

For the benefit of ſuch as are willing 
to. raiſe turnips. in the new way of huſ- 
bandry, I ſhall give them. M. de Chateau- 
vieux s. method. On a piece of ground 
thirty-ſix fathom ſquare, or that contains 

L 4 one 
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one thouſand two hundred and ninety-fix 
ſuperficial ſquare fathoms, fifty-four beds, 
each four feet wide, are formed : theſe 
beds, being two hundred and fixteen feet 
long, will bear at leaſt two hundred and 
ſixteen. turnips; for, on account of the 
width of the intervals, they may be cloſer 
planted. As the field is divided into fifty- 
four beds, eleven thouſand fix hundred 
and ſixty- four turnips may be drawn. 
Ang ſuppoſe, one with another, they weigh 
Ix pounds each, which js too little, the 
roduce will be fixty-nine thouſand nine 
be and eighty-four pounds: no in- 
conſigerable crop. By this means, food 
js procured for fattening oxen, cows, wea- 
thers, pigs, and even poultry. And if, by 
chance, corn is ſcarce, what an excellent 
food is here for the poor! Thus, for ma- 
ny reaſons, every good huſbandman ſbould 
grow potatoes, turnips, c. Several kinds 
of radiſhes may alſo be raiſed in the above 
method, as the white or black radiſh, /Ra- 
Fhanus niger, C. B.) the large radiſh, Ra- 
1 anus major orbicularis & rotundus, C. B.) 

he moſt ſtriking difference betwixt ra- 
fiſhes and turnips, or navews, is, that the 
ſeeds of radiſhes are incloſed in inflated 


pods 
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pods - terminating in a point, not unlike 
little horns, 


Several ſorts of carrots are alſo in fome 
provinces raiſed for the uſe of cattle, /Dau- 
cus ſativus radice luted, aut albd, aut auran- 
zi colaris, Inſt.) This plant, very different 
from the foregoing, bears its leaves and 
ſeed in an umbrella faſhion :* the leaves 
are very deeply indented : the roots of 
carrots gro very large and long with good 
tillage; they are very good food, cither 
for men or cattle. Their culture is the 
ſame as that of turnips, * 


{ 


418th . 
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6 B 0 0 * X. 

Of the Culur of eoeal Kinds of Plans in 

: 3 | * E New Huſbandry may not only be 

applied to the ſeveral forts of grain 

and plants that form artificial paſ- 

won. but alſo to  kitchen-garden plants, 
flax, hemp, teazle, &c. 


Of Pulſe, and fome Kitchen- Garden Plants. 


S we have already treated at large, in 
the preceding book, the as 
of navews, turnips, radiſhes, and carrots; 
it is unneceſſary to repeat it in this place? 
it is ſufficient to remark, for inſtance, that' 
what is ſaid of the culture of the rabioules 
may be applied to the ſmall turnips that 
are uſed for the table. The ſmall radiſh, 
which is called at Paris Ia rave corail, (co- 
ral radiſh) requires indeed ſome care, 
when a ſucceſſion of them is required in 
ſpring, 
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g, ſummer, and autumn : but this 


only reſpects kitchen-gardens, which are 


not now in queſtion. The ſame reaſon 


prevents me from enlarging on the old or 


new culture of peas, lentils, beans, cab- 
bages, and other plants, which I have 
already treated of in the ſection of arti 

cial paſtures. I ſhall content myſelf = 
relating the reſult of ſome experiments, 


which will prove what I have Ay 


in the laſt book. 


Seer. I. Of Cabbajer. 2 


I have already obſerved, that I have 
raiſed,in the open field, and on plowed ' 


land, large cabbages, which have yielded a 
large produce, as well for the cattle as for 
the table. M. de Chateauvieux, having pre- 
pared a field, and laid it out in beds, as 


for wheat, cauſed it to be planted with 
white cabbages in September. The ninth 
of March following, the field had a ſtir- 


ring; the twenty- fifth of April, a ſecond; 


a third, on the third of June; and a fourth, 
on the twentieth of July; the laſt ſtirring 


with the hand-hoes, the plants having 
| 8 N ſpread 


F | 

* b 
: 

| 

) 
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fpread too much to Amit of the ans | 
9 

"Theſe cabbages, which kad never been 
watered, except when they were firſt 
lanted, preſerved - their verdure during 
the whole” futhmer, moſt of them weigh- 
ed fifteen or eighteen pounds; and they 


were much more vigorous than thoſe. that 


were mean, HO.” in the kitchen-gar- 
den. | 


SECT. II. Q& Various Roots. 


I confod - a field to be plowed as deep as 

ſſible: it was then ſowed in rows with 
carrots, red-bects, and ſalſify; fome of 
them were drawn to thin the rows. | Theſe 
roots, which were cultivated with the pew; 
grew ſurprizingly. 

M. de Chateauvioux having got ſome 
beds ready before winter, the hard froſts 
that ſucceeded, ſo mellowed the land, that, 
without plowing it, he ſowed on the fal- 
low ſingle rows of red-beets, carrots, un 


fcorzoneraii- Theſe plants came up well: 
they: were thinned in fuck a munter; that 
the beets! were near fourteen inches afuni- 


. abe carrots, ſeven or eight; and the 


ſcor — 
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ſcorzonera, four or five inches. The inter- 
vals were hoed the fifteenth af June, the 
27th of July, and the ſixth of Septem- 
ber. Theſe plants grew to an amazing 
ſize : the beets were five or fix inches di- 
ameter ; the carrots, from two to four in- 
ches diameter,. and from, twenty to twenty- 
five inches long: ſome of them weighed 
thirty-five ounces: the ſcorzonera-was in- 
feſted by caterpillars, and did not ſucceed., 
M. de Chateauvieux, encouraged by this 
ſucceſs, extended this eulture to colliflow- 
ers, cardoons, ſtrawberry-plants, artichok: 
and aſparagus; and the fuccels he had, an- 
ſwered his expectations. . 
MN. Eyma had, from a piece of land of 
indifferent quality, which -had not. been 
manured, but was tilled by hand, accord- 
ing to the New Huſbandry, four god crops 
of kidney-beans, and two of beans, in the 
ſpace of four years. : 
In fine, (for we muſt not enlarge too 
much) M. de Trolly, near Epernay ; M. 
Aimen, at Caſtillon- ſur- Dordogne; M. 
Barbuade-Juranvigny, at Nogent-ſur-Seine; 
M. de Villiers-en-Lieu, near Saint-Dizier; 
and ſeveral other lovers of huſbandry, 
Whale lands are fituated in various pro- 


vinces, 
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vinces, have had great ſucceſs in raiſing, ac- 
cording to the new principles, beans, kidney- 
beans, lentils, celery, colliflowers, _— Va- 
rious kind of roots. 


E 8 755 
Of Flax, (Linum ſativum, Tourngf, 


| N By! E ſtem of this plant riſes eret to 


about two feet high: it is round, hol- 
low, and divided a-top into ſeveral branches : 
Its leaves are elongated, narrow-pointed, and 
are alternately placed along the ſtalks and 
branches : the flowers are at the end of the 
branches : they conſiſt of five blue petals 
ariſing from an empalement conſiſting of 
ſeveral leaves: the pointal becomes a cap- 


ſule almoſt round, and terminating in a 
point: this capſule is divided within into 


ten cells, in each of which is encloſed a 
bright, flippery, elongated ſeed. 


SecT. I. Of the Culture of Flax. 


Land deſtined for flax ſhould be tradable, 
not too light, and have a moiſt bottom: 
e n in which water 16 met 

Ly. OS | with 
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with at a foot and a half,- or two feet deep. 
Fine flax is however often bred on high lands, 
provided they are well manured, and the 
akon does not prove too dry. Deal: o 
The memoirs of the Dublin ſociety ſay 
with reaſon, that a clayey 0d ved. beer 
flax ſeed, or linſeed, than ſuch as is lighter ; 
and that, in ſuch ſoils, as good ſeed may be 
grown,'as can be got from Riga or Zealand. 
For my part, I cannot think that, ſtr 
lands can produce as fine flax as thoſe abhve 
mentioned. 
In the ſouthern provinces they fow a part 
of their flax in September and October: this 
is in the ground all the winter. The other 
flax is ſown in the ſpring: this yields leſs 
flax; but, as it is finer, it is more valued 
than that ſown in autumn, I am of opi- 
nion, that flax ſown, in autumn yields better 
ſeed than that ſown in ſpring. But be it as 
it may, as in the interior parts of the king- 
dom they would, when the weather was 
hard, run the riſk of loſing their ſeed-time, 
almoſt. al the flax is ſowed in; March, or 
the beginning of April. It is of this ſpring 
flax we thall more particularly treat nc. 
Hœaybelaid down as a general maxim that 
land iatended far flax gught to be extremely 
well ſtirred, and meliorated by plowings and 
manures. 


o 'ELEMENTS: op + 


manures. When a paſture is broke. up for 
failing flax, it ſhould be plowed for eigh- 
teen months, or two years, before the lin- 
ſeed is ſown. . To defray the expence of this 
tillage, ſome ctops may be got off the land, 
particularly ſuch as do not occupy it long, 
and that xequire culture whilſt they grow, 
AS madder, maiz, beans, turnips, . Sc. be- 
cauſe this repeated tillage makes the land 
very fine, and kills the weeds, which are 
great enemies to flax. If the land deſtined 
for flax is ſtrong, great care ſhould be taken 
not to till it in wet weather, leſt it be 
kneaded. _ 

As we have ſaid that flax land ſhould bewell 
manured, it muſt be concluded, that when 
it is made-to bear other crops, it ſhould be 
plentifully dunged, to mellow and enrich 
it, and prevent its being impoveriſhed. 

If the land intended for flax has been 
long in tillage, it ſhould before winter have 
a deep plowing, and be laid in high ridges, 
that the earth may be penetrated and mel- 
lowed by the froſt. | 

In February, if the land is not wet, ſome 
very rotten dung ſhould be laid in the fur- 
rows, and immediately covered with the 


plow. 
in 
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In March or April, arcording to the cli- 
mate, another plowing muſt be given to lay 
the land leyel ; the clads muſt be brake with 
mallets; and when the ſeed is ſown, it muſt 
be covered with the hoe, burying it no more 
than one inch deep. If the ſoil js damp, 
and has not much ſubſtance, ſome pigeons 
dung may be ſown with the ſeed, Which 
agrees very well with this plant, if the ſoil 
be not very light and too dry. If the land 
is wet, it ſhould be laid out in beds, thirty 
or forty feet wide, ſeparated by deep trenches 
to drain off the water, and convey it into 
the ſide ditches. | 

Moſt of qur linſeed comes from the north: 
that is, fram Riga- and Zealand: but. yery 
good linſeed may be grown by conforming 
to the directions contained in this ſection. 

Linſeed is reckoned. good when it is large, 
oily, heavy, and of a bright brown colour. 
To know whether it is oily, ſome grains of 
it ſhould be put in a red-hot fire-ſhoyel, 
where it will crackle and burn briſkly. If 
it is heavy, it will fink to the bottom of 
water. And to know if the ſeed is new, a 
certain number of ſeeds ſhould be ſown on 
a bed, and obſervation made whether they 
all come up. 


Vol. II. M When 
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5 When the ſeed. is known to, be good, a 
larger or a ſmaller quantity is to be ſown 
according to what is intended; whether to 
have a quantity of good linſeed for ſowing, 
or for making oil; or to have fine, ſoft, and 
even threads of flax for ſpinning. In the 
laſt caſe, one hundred and eighty- eight, or 
one hundred and ninety pounds of linſeed 
are ſown on an arpent of one hundred fquare 
perches, each twenty-two feet. If it is ſown 
on a ſtrong ſoil for a good crop of linſeed, one 
hundred and fifty pounds will be ſufficient 
for an arpent : a great deal of ſeed will by 
this means be got ; but the ſtalks will be 
woody, and the threads harſh and coarſe. 
Some with the linſeed ſow a few carrots 
or turnips ; others, that have a mind to lay 
down their land in paſture, fow clover with 
it. Theſe plants come up but weakly with 
the flax, and do not injure it; but when the 
flax is pulled, they grow a to _ 
benefit of the owner. 

Flax, when about three or foub inches 
high, is ſometimes damaged by inſects. 
They may, it is ſaid, be killed by ſtrewing 
the field lightly with aſhes : it is certain the 
aſhes will be of ſervice to the flax, though 
they ſhould not deſtroy the inſets; 


If 
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If any weeds appear, which is generally 
the caſe, the field muſt be eleated of theny; 
and, that the flax may receive as little da- 
mage as poliible; "_ oy WE * 
bare-ſoote . 

The fineſt flax ts moſt- liable to be as, 
particularly in'countries ſubject to tempeſts. 
To guard againſt this accident, it has been 
recommended to fix, at equal diſtances over 
the field, ſtakes, and to tie poles to them; 
rr _ _—— "opens nnn NA 


Sgr. II. Of pulling the Flax. 


Various are the opinions about the! time 
in which flax ſnould be pulled: ſome ſay, 
that it is beſt to do it whilſt it is green; to 
have fine ſoft threads: theſe pull their flax 
before the ſeed is quite formed; and being 
perſuaded, that green flax produces the fineſt 
threads, they adviſe that the plants which 
have not ſeeded, and ſuch as have not per- 
fected their ſeed, ſhould be ſelected from the 
reſt, in order to get the faneſt flax. With- 
out determining the queſtion, I ſhall only 
obſerve, that this method is ſo: far of uſe, 
as green flax is ſooner rated than _ which 
is very ripe. 


M 2 a Others 
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Others, on the contrary, imagine that flax 
ſhould not be pulled till ſome of the cap- 
ſules, which encloſe the ſeed, open; and they 


maintain that green flax yields too weak a 


thread, running into hards in hackling. It 
is very certain, that the threads of thorough 
ripe flax are always harſh and woody, that 
it brakes with difficulty, and never bleaches 
well. It is therefore certainly beſt in this 
caſe, as in many others, to avoid extremes; 


and we think it beſt to pull flax when the 


ſtalks aſſume a bright yellow, when they 
ſhed their leaves, and the ſeeds grow brown 
in their capſules. 

When the flax is judged to be ripe, it is 
pulled by women : ſome of them pull it 
with both hands, laying it down in the 
field: others with their right hand pull a 
few ſtalks of flax, which they gather in 
handfuls in their left ; they pick out all the 
weeds they meet with ; they ſhake the earth 
from the roots, ſeparate the green ſtalks, 
and lay them all even. Though this laſt 
method of pulling flax takes up moſt time, 
it is certainly the beſt. 

In Holland, as faſt as they pull the flax, 
they lay it in heaps, about one foot -and a 
half thick ; they turn the heads of the plants 


to 
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to the ſouth; that the ſun may dry the 
ſeed; in about fifteen or eighteen days they 
make them into bundles, in order to be 
houſed. The moſt uſual way in France is, 
to bind every handful as faſt as it is pulled: 
the band is made of flax, and is placed near 
the head: the roots are ſpread out, in order 
to ſet the flax upright. In this way, the ſun 
and wind acting freely on every part of the 
flax, it is ſoon dried ; and if rain -falls, it 
takes little damiage : it is dry in two or 
three days, which is a great advantage, as 
flax ought to be rated whilſt the water is 


warm. 


Ster. III. Of the Methrd of Separating the 
| Seed, and rating Flax. 


As ſoon as the flax is dry, which depends 
on the weather, it muſt be rippled ; that is, 
the capſules that encloſe the ſeed ſhould be 
pulled off. For this purpoſe a cloth is 
ſpread on the ground, in the middle of 
which is ſet a ripple, which is a bench with 
a kind of rake fixed on half its length, the 
teeth of which are {lender and pretty cloſe: 
two workmen fit on the ends of the bench 
ſtraddling, and taking ſmall handfuls of the 

M 3 flax, 
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flax, draw it through the teeth of the rip- 
ple, and by that means ſeparate the cap- 
ſules, that contain the ſeeds, from the plants, 
which laſt they give to women who attend 
to tie them in bundles. This work is 
quiekly done when the flax has been pre- 
viouſly ſorted; but if that were omitted, a 
part of it would be rotted before the reſt 
were rated enough. 
When the capſules are thus ſeparated by 
rippling, the ſtalks are tied in bundles, the 
band being at the ſmaller end, to admit the 
water to penetrate the whole length of the 
ſtalks, which would not be the caſe if they 
were tied in the middle. Before I treat of 
rating the flax, it will be proper to mention 
the manner of A Qs! nn 1 
cleaning them. 

The capſules are expoſed to the ſun for 
ſome days, then lightly thraſhed, and fifted. 
By this means the fineſt ſeed, and fitteſt for 


ſowing, is got. It is cleaned by winnowing ; 


the ſiftings are afterwards beat with a ſtick, 
or ſlightly thraſhed with a flail, to open the 
capſules that were not quite ripe: and this 
ſecond ſeed is cleaned firſt by fanning, which 
takes away all the light matter ; it is then put 
into a ſieve with oval van to let the linſeed 
| * 
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paſs, arid all the large ſeeds remain in the 
ſieve; laſtly, it is put into a very fine ſieve, 
which lets:thro' the thin ſeeds and the duſt. 
When the beſt ſeed is ſet apart for ſow- 
ing, the reſt ſerves to make linſeed oil: 
When linſeed is preſerved in granaries, it 
ſhould be frequently ſtirred: the next 
thing to be done, is to carry the flax ſtalks 
to the water, to be rated without delay, in 
order to take advantage of the heat of the 
water, which at this ſeaſon is every day 
leſſened: for if cold weather ſhould ſet in 
early, the flax ſtalks muſt be kept in barns, 
as it could not be rated till the following 
year, which is a great diſadvantage; for 
by that means, the working the flax muſt 
be put off till ſummer, when there are 
many other things to do. 

All waters are not equally good for 
rating flax. As by this operation the flax 
ſhould in ſome meaſure ferment, a cold 
running ſtream ĩs not proper to produce this 
effect: conſequently, it is not proper to put 
flax to rate in rivers of running water; for 
when the river ſwells, the water either 
carries off the flax, or loads it with mud. 
A pond in a marſh is ſubject to many in- 
conveniencies: the water ſtains the flax ſo 

M 4 much, 


168 " LEMEN TS or ; 


much, that the yarn is' afterwafds with 
difficulty bleached. Ponds of ſtanding wa- 
ter are beſt ; for, though the flax is tinged 
in them, yet, as this ſtainihg proceeds from 
the flax itſelf, it is ſoon loft in the bleach- 
ing. The beſt tating-ponds have a ſmall 
rill of water running into them, which is 
diſcharged over the brink. Theſe. ponds 
ſhould be dug in cloſe foil, and open ex- 
poſure,. that they may not be muddy, that 
the ſun may warm the water, and that no 
leaves may drop into them to ſtain it. 
After' the bundles of flax are tied in 
couples, they ate regularly. laid in the wa- 
ter, and covered either with ſtra or heath; 
and a hurdle loaded with ſtones is laid to 
keep them under water, without, however, 
prefling too hard. on them. 
The flax takes up a longer of a ſhorter 
time to rate, according to the natute of 
the water, the heat of the weather, and 
the quality of the flax, which is more or 
leſs woody: flax is ſooner rated with a 
ſouth than a north wind; and What is 
pulled green is alſo much ſooher rated 
than that which is very ripe. Thus it is 
impoſſible to fix a period, to know when 
it is ſufficiently rated. A bundle ſhould 
be 
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be taken ſtam the middle of the heap: if 
the ſtalk ſnaps ſhort without bending, and 
the bark comes off caſtly;. it is rated 
enough, and muſt be immediately taken 
out of the water, or it will be too much 
penetrated, and rot. tl 2 p; 
In ſome coyntries, they leave the flax 
only four days in water, when they take 
it out, and laying the bundles regularly 
fide by ſide, they form a thick bed, upon 
which they put planks loaded with ſtones, 
In this manner they leave the flax for four 
or five days, or more; according to the 
heat of the air; and the rating is com- 
pleted, or > 
When the flax is taken either from the 
rating- pond, or from the heap above men- 
tioned, the bundles are ſpread open at the 
roots, and laid on a dry new-mown mea- 
dow, in order to dry, bleach, and ſupple 
it. It is turned from time to time; and 
when it is very dry, it is carried off, or it 
would continue to rate altnoſt as much 
as in the pond: for in ſome places, in- 
ſtead of putting the flax into water, they 
lay it on a damp meadow where the 
graſs is long; they leave it there all the 
night and morning; and before the ſun 
| has 
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has dried it, they gather it in a large heap, 
ſpreading it again at night: this they re- 
peat till the flax is ſufficiently rated, when 
they let it dry, and carry it into the barn. 
This is a tedious and troubleſome opera- 
tion: but they ſay it makes the flax whiter; 
yet this is but a trifling advantage, and 1 
cannot think it of any uſe, except when 
the flax, having been put into the water, is 
not enough rated. 

As I have mentioned, that in pulling the 
flax, care ſhould be taken to ſeparate the 
large ſtalks from the ſmall, and the ripe 
from the green, it follows of courſe that 
ſome ſhould be rated more than others, 
and that the different ſorts ſhould not be 


mixed when carried into the barn, that 
the flax-dreſſers may EO them, 


Sect. IV. Of * Flax. 


As the thready parts are to be 6 
rated from the ſtalks, that it may the ea- 
ſier be done, the flax ſhould be dried, 
till the ſtalks become very brittle. 

As there is danger from fire in this ope- 
ration, it is generally done at a diſtance 
from any buildings. I have ſeen excellent 


dry- 
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drying- places made under a large rock. 
Sometimes they are dug in the ſlope of 
a hill, and when the earth has tenacity 
enough, the upper part of the drying- 
place, or ſtove, is formed of 'it, or elſe an 
arch is made of the ſtone that is dug out: 
they vary according to — circum- 

ſtances. | 
There are two methods of drying Fg - 
ſome, having firſt fixed uprights and croſs 
pieces againſt a wall, lay a hurdle on them, 
the bars of which are ſmall, and about two 
inches diſtance one from the other : on this 
hurdle is laid the flax, four, five, or fix 
inches thick : a ſmall fire is carefully made 
under it, and the flax is frequently turned, 
that it may dry equally : the drier firſt takes 
off that next the wall, and puſhing the 
other forward, lays ſome freſh flax on the 
outward edge of the hurdle. This opera- 
tion ſhould only be truſted to a very care- 
ful workman, for if the flame ' riſes too 
high, it will catch the flax: this however 
ſeldom happens, and when it does, it is 
no great loſs, as but little is laid on the 
hurdle at a time. Some ſay that the ſmoke 
hurts the colour of the flax, which leſſens 
its price, but that the linen made of it 
is 
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is not of inferior quality, as the ey 
2 all defects. 

The othet method of drying flax is by 
putting it into a hot oven; The largeſt 
ovens are fourteen or fifteen feet deep; 
eight or ten feet wide, and five feet high 
within fide; and the mouth is large enough 
for a girl to goin, When the oyen is 
heated, it muſt be well cleaned before the 
flax. is put in; for the leaſt ſpark will ſet 
it on fire, and this would be a confiderable 
Joſs, as theſe ovens hold a great deal. 
When this is clean, a midele-fized girl 
goes into it, and lays the flax regularly 
they then ſhut the oven, _—_— the * 
in it all night. 

My ſaying that a girl goes into a Hod 
oven, may appear odd; but it muſt be ob- 
feryed, that theſe ovens are ſeldom heated 
to more than fifty or fifty-five degrees of 
M. de Reaumur's thermometer: I have 
ſeen a girl remain a quartet of an hour in 


an oven heated to bake bread; without be- 


ing hurt by it, though the heat was as 
great as one hundred and thirty-fwe degrees 

of the fame thermometer. 
The next morning they take out half 
the flax, which they lay in a heap, wrapped 
up 
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up in a cloth, where the brakers take it by 
handfuls : at noon: they take out the reſt, 
and immediately heat the oven again, in 
order to fill it at night with freſh flax. 

It is neceſſary to obſerve this order; for 
they muſt brake the flax whilſt it is hot, 
or the threads would be ſtrained, and. a 
great loſs would enſue. | 


Srer. V. Other neceſſary Operations in 
| Preparing Flax. 


The talks of the flax being thus dry, 
they proceed immediately to brake it whilſt 
it is hot, as we have already noticed, which 
conſiſts in bruiſing it in a machine which 
we ſhall deſcribe. 

The brake is a kind of form had of a 
piece of wood five or fix inches ſquare, and 
four or five feet long. This piece of wood 
has two large mortiſes, at leaſt an inch wide, 
which go through it, and reach from one 
end to the other: theſe two mortiſes leave 
three diviſions, which are ſharpened. On 
this piece of wood is fitted another, faſtened 
to the end of the firſt by means of an iron 
pin, which gives it the motion of a hinge; 
the other has a handle: the upper piece 

has 
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has two ſharpened eminencies wen 8⁰ 
into the mortiſes above mentioned. 

The workman takes a handful of gar in 
his left hand, and taking hold of the handle 
of the brake raiſes it; then putting the flax 
in near the hinge, to have greater power, he 


preſſes it ſtrongly down, but with a uniform 


motion ; and this he repeats ſeveral times : 
when one end is done, he turns the other, 
twiſting the part he has been braking, round 
his hand : when he has thus done about a 
poundof flax, he doubles it, and looſely twiſt- 
ing the ends together, it is called rough flax. 

I have ſeen ſmall brakes for flax that 
were all iron, and not above two feet and a 
half long : as it was not the time of year for 
braking, they told me it only ſerved to give 
the flax a ſecond dreſſing after it had paſſed 
through the brake above mentioned. 

Theſe ſmall brakes certainly detach a 
great part of the ſmaller hards; yet much 
is {till left for the ſwingle to perform. The 
inſtruments neceſſary to ſwingle flax are, a 
treſſel, and a ſwingle. The treſſel is a piece 
of wood from fifteen to eighteen inches 
wide, eight or nine inches thick, and from 
three to four feet long : at one end of it 
riſes a board an inch thick, from ten to 

twelve 
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twelve inches wide, and three feet and a 
half high. On the upper end of this board, 
which riſes perpendicularly and vertically 
to the piece of wood that forms the foot 
of the treſſel, is a large ſemicircular notch, 

five inches wide, and three inches and a 
half deep: the angles of the notch ſhould 
be lowered and made very ſmooth, that 
they may not tear the flax. 

The ſwingle is made of a thin board, 
which | ſhould be ſeven or eight inches 
broad ; for, if it was narrower, the flax, on 
being ſtruck, would twiſt round it: the wood 
of the ſwingle muſt alſo be well poliſhed, 
and without notches, or it will tear the 
threads of flax. | 

The workman takes in his left hand a 
handful of flax nearly in the middle ; and 
laying it on the circular notch. of the treſſel- 
board, in ſuch a manner that half of it hangs 
down the board, he ſtrikes this part of the 
flax with the ſwingle, giving moderate 
ſtrokes, that he may not break the threads : 
he then ſhakes the flax, to diſentangle the 
hards, and laying it again on the notch, 
continues this operation till the flax appears 
clean, and the threads lie ſtraight ; then 
turning the flax, he does the ſame to the 

other 
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other end, The workman muſt be atten-; 
tive to ſwingle the middle of the handfuls, 
as well as the ends, and be careful not to 
ſtrike the edge of the ſwingle on the notch 
of the board, which would cut the threads: 
he muſt alſo be careful to hold the flax tight 
in his left hand ; for the threads that fall 
among the hards encreaſe the waſte. 

The ſwingle clears the flax of a great deal 
of the hards ; but the drefſer ſhould handle 
the ſwingle lightly, that as few of the fila» 
ments may be broke as poſſible. 

When the middle of the handfuls of 
flax comes coarſe from the hands of the 
ſwingler, it is cleared by means of a piece 
of iron, three or four inches wide, two 
lines thick, and two feet and a half long, 
vertically and firmly fixed by two ſtrong 
ſtaples to a poſt: the edge of this iron 
ſhould be blunt and poliſhed, The dreſſer 
takes a handful of flax, by the larger end, in 
his right hand, putting it behind the iron; 
and taking hold of the other end with his 
left hand, he preſſes the middle againſt the 
blunt edge of the iron, drawing it backward 
and forward. 

Many dreſſers beat their flax with a large 


mallet on a block, to ſeparate the fibres, and 
5 make 
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make it ſoft and pliable: ſome, before this 
operation, put the ends of the flax in an in- 
ſtrument contrived to prevent the threads 
from ſcattering in beating ; but in this way, 
if great care is not taken, there is a con- 
ſiderable waſte. 

There are other drefſers who, having 
chiefly in view the procuring very fine flax, 
make uſe of an inſtrument called a refiner. 
This conſiſts of a board one inch and a half 
thick, fixed to the table on which are the 
combs : this board has a hole in the middle, 
three or four inches diameter, the upper 
ſurface of which is cut in notches. In uſing 
the inſtrument, the flax is put through the 
hole, and drawn backward and forward on 
the notches: this refines it much, but it 
breaks many of the fibres, tangles others, 
and occaſions a great waſte. I have pre- 
pared ſome very fine flax this way, and or- 
dered the dreſſers not to mind the waſte, 
which was indeed confiderable : my flax 
was indeed by this means fine, and as ſoft 
as filk ; but the yarn made of it was co- 
vered with down, and the cloth ſeemed 
thread-bare. 

In the memoirs of the Dublin ſociety | 
there is a deſcription of a Dutch mill to dreſs 

Vor. II. N flax: 


be placed chequerwiſe. 
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flax: this machine ſeems prefetable to any 


of the methods 1 have mentioned; but a8 
I have never tried it, I cannot aſſert any 


thing relative to its operations till I haye 


got ſuch a one erected. This mill js faid 
to ſeparate the fibres to admiration, without 
any great waſte, or ſtraining the flax. 

When the longitudinal fibres of the flax 


are ſufficiently ſeparated, the dreſſers give it 
the laſt Preparation, by paſſing it through 


combs with iron or braſs teeth, called hackles: 


this is therefore termed hackling the flax. 


The hackle conſiſts of ſeven or eight rows 


of i iron or braſs teeth, ſome what like the 


teeth of a rake, ſtrongly fixed * into 4 "board 
of hard wood, which ma) be fret gthened 
by an iron plate: the teeth of we large 
| hack les ſhould be filed it n form of CP. 
the ſmall ones round,' and they (1 mould al 


F 4 > . "{(1 2 


To dreſs flax properly there {Hot be 
hackles of four fa: the teeth of the great 


one are at bottom one line ſquare, and are 
© three inches and a half long; and the teeth 
of the ſmalleſt are of the length and thick- 


nels of ſuch needles as are uſed for Iewing 
home-ſpun cloth. 

The flax is firſt combed with this largeſt 
hackle ; but great care muſt be taken in 
doing 
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doing this, or much will be waſted. It is 
then paſſed ſuccefix vely through the other 
3 and as this work requires more 
care and ſkill than ſtrength, it is generally 
done by women, who afterwards tie it in 
parcels juſt enough to put on the diſtaff at 
once. This is the fineſt flax. 

What remains in the hackles is combed 
afterwards, and a fine flax is got from it, 
but ſhorter than the firſt; with which it is 
ſometimes. mixed : the remainder is the 
tow. | 
What I have hitherto ſaid relates to the 
culture of flax by hand, either with the hce 
or ſpade. This is paſt diſpute the beſt way 
but it is alſo the moſt expenſive : it may 
however be cultivated with the plow, pro- 


vided it is made to cut deep; for flax puſhes 
its roots to a great depth. I have obſerved 


in my Treatiſe of Huſbandry, that Meſſ. de 


Chateauvieux, Aimen, and ſeveral others, 
had good ſucceſs in ſowing flax and hemp 
in rows in the new way; yet, as the plants 
yield only a coarſe thread unleſs they are 


ſowa thick, it follows that this method 


can only be of ſervice when N ſeed is 


wanted, 
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CHAP. III. 
Of Hemp, (Cannabis.) 


8 I have enlarged on the culture, and 
methods of dreſſing of flax, I ſhall 
fay but little on the ſubje&t of hemp, as 
theſe plants greatly reſemble one another in 
many reſpects: it will be ſufficient to ob- 
ſerve, that the ſame land is proper both for 
flax and hemp, and each requites the ſame 
culture, and the ſame manure. Hemp, 
like flax, is ſown in April, with the laſt 
's ſeed; and when it comes up, it 
muſt be guarded from birds; for, as it 
it brings up the huſks of the ſeed with it, 
the birds are very apt to pluck up the 
plants. Flax plants are all hermaphrodites, 
and bear ſeed : but in hemp fome plants 
are males, and yield the impregnated „a- 
rina, or male duſt; theſe are the cannabis 
: florifera: others are female, and bear ſeeds, 
cannabis fructifera. 

The male hemp ripens before the other: 
it is pulled the beginning of Auguſt : when 
it grows yellow at the head, and white at the 
foot, is the time to pull it. The female 

+ 2 hemp 
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hemp is left to ripen the ſeeds. At this 
time ſome turnip ſeed is ſtrewed on the land, 
which is covered by pulling up the plants 
of hemp : by this means a crop of turnips 
may be had when the hemp is off the 
land. - 

This male hemp is dried and rated; for, 
as it is more valued than the female hemp, 
it is beſt not to mix them. The method 
of rating it is the ſame as for flax, except 
that hemp muſt lie ſomewhat longer in the 
water. 

When the ſeed is formed and perfect, 
the female plants are pulled in the ſame 
manner the male were ſome weeks before : 
they are tied in ſmall bundles, which are 
laid head to head in a large heap : the 
heads are covered with graſs, over which is 
laid ſome earth ; or elſe a ditch.is made, in 
which the heads of the bundles are put cloſe 
together, and the earth thrown in again cloſe 
to the ſtems. The heads diſpoſed in this 
manner heat, and the ſeed ripens, ſo as the 
eaſier to quit its huſks. 

In about a week the bundles are taken 
out of the ditch, and ſpread to dry: the 
heads are then laid all one way; and they 
are lightly thraſhed, cither with a ſtick, or a 

N 3 ſmall 
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ſmall fail. The ſeed that now dropa ſa the. 
beſt, and is kept for ſowing. The heads, 
are then rippled in the manner directed for 
flax: by this means the dry leaves, the cap- 
ſules, and the ſeed; fall mixt together. The 
whole is made into a heap, which ſome. 
days afterwards is ſpread, and expoſed to 
the ſun: it is then lightly "thraſhed; and 
the ſeed is cleaned with a fan and ſcreen. 
In the mean time the ſtalks are rating: 
when they come out of the ratigg-pond, 
the bundles are untied, and they are ſpread, 
out to dry, like flax, and are afterwards 
al put under cover. 
N Such as have but little hemp pill it; chat 
is, breaking the ſtalks, they ſeparate the hemp 
with the finger: but ſuch as have much 
hemp brake it, in the ſame manner flax is 
done, only the brake for hemp muſt be 
ſtronger and larger. 

I ſhall juſt obſerve, that ſome firs if the 
hemp was all to be pulled at the ſame time, 
without regarding the ſeed, it would all be 
of the ſame fineneſs; whereas, in the com- 
mon way, that which is laſt pulled is much 
the coarſeſt. I have not experienced this. 

The dreſſing of hemp is in every reſpect. 


the ſame as for flax, except that the inſtru- 
ments 
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ments — be ſtronger. however, let what 
care will be taken, it is very difficult to get 
as fine yarh from hemp as from flax; but 
hemp is, for ſome ee Rronger, and 
more laſting: 

It is neceſſary to obſerve, as well with 
reſpect to hemp as flax, that if the ſummer 
is rainy, cold, and backward, ſo that it 
cannot be rated before the chill autumn 
comes on, it may, after being rippled and 
well dried, be kept under. cover till the 
ſucceeding ſpring, guarding, it as much as 
poſſible from the rats and mice. 

Hempſeed is kept in granaries in the ſame 
manner as linſeed : it ſerves for- ſowing, 
making oil, and ene, Terlan 


e eee 


| 0 H A P. W 
Of the Teafil, (Dipſacus fativus, C. B.) 


HE kind of teafil we are about to 
treat of has a ſtem. four or five feet 
high, about an inch diameter, erect, Riff, 
branching, furrowed, and furniſhed with 
ſome few prickles. The leaves of it are 
Jong, armed with prickles, and ſet in couples 
N 4 along 


quality, it is rather more profitable to culti- 
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along the ſtem and branches: they encircle 


the ſtem, thereby forming a kind of little 
baſon, in which the rain water and dews 
are collected : the ſtems are terminated by 
large prickly heads in form of an egg : the 
ſpines are hard and channelled ; they are 
placed. like ſcales, and betwixt them are 
cavities, in each of which is a floret com- 
poſed of a pipey petal, which when it 


comes out of the cavity ſpreads, and is 


notched at the edges: the embrio becomes 
a furrowed ſeed, having four ridges. 

The teaſil grows in any ſoil, but is not 
equally good in all. In moiſt lands it grows 
very large, which occaſioned M. Linneus 
to ſay, that ſuch a ſoil agreed beſt with it: 
but the heads are not ſo good when they 
grow either in a moiſt ſoil, or in the ſhade. 
1. The teaſil requires a free air: it does 
not grow equally perfe in all places. Chal- 
ky, flinty hills, in a good expoſure, produce 
the beſt. Such are the lands of Sotteville- 
ſous-Val near the Pont de VArche, which 
bear the beſt teaſil in Europe. The ſame 


quantity that is ſold in other places for 


thirty-five livres, coſts there fifty; but, as 
the quantity of this teaſil is not equal to its 


vate 
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vate teaſil in ſtrong low lands, than on hills; 
freſh land is particularly favourable to it. 
2. The ſeveral methods of preparing the 
land differ as much as the ſoils themſelves 
do, according to the time and manner in 
which it is to be ſown. Such as ſow in 
ſpring muſt prepare their land before win- 
ter; that is, give it a plowing, and lay on 
dung: it is plowed again in ſpring, and im- 
mediately ſown. Such as ſow in July or 
Auguſt, on land that has juſt yielded a crop, 
are content to dung the land before they ſow 
it, giving it a ſingle plowing. Finally, when 
it is ſown either with wheat or rye, the 
land is prepared in the ſame manner as for 
thoſe grains. The tillage is all done with 
the plow, except in ſteep places, where they 
are obliged to uſe the ſpade and mattock : 
the land is tilled deeper or ſhallower ac- 
cording to the nature of the ſoil. The pea- 
ſants in this caſe are governed by cuſtom, 
for which they cannot always give a reaſon. 
We may venture to aſſert, that it is dangerous 
to go too deep on hills, or ſhallow foils, as 
ſeveral years would be neceſſary to recover 
them ; but in good ſoils a deep plowing 
would, it is preſumed, give freer ingreſs to 
the roots, which run very deep. 


3. Teaſil 
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3. Teaſil may then be. ſowed at two dif- 
ferent ſeaſons, and by itſelf, or with other 
ſeed. When it is ſown either with wheat 
or rye, in September, the corn muſt firſt be 
ſown ; then the teaſil muſt be ſcattered by 
very ſmall handfuls, and the land harrowed. 
The-corn and rye are, it is well known, ripe 
the Auguſt following. As for the teaſil, it 


is not fit to cut till the July after ; lo that, 


when it is ſown this way, it occupies the 
land almoſt two years. When teaſil is ſown 
either by itſelf, or with weld or dyers-weed, 
it is ſpread very thin and lightly on the 
land: but this I do not think very eſſential; 
for as the, ſeed is not ſcarce, it is much 
eaſier to thin it, if it comes up too thick, 
than plant more, if it is too thin. In this 
way it is generally ſown. in July or Auguſt, 
though it may be as well done in the ſpring. 
When a ſmall plot is ſowed, the ſeed may 
be raked in. | 
4. If we pay any regard to the — 
of Dipſacus, we mult conclude the teaſil to 
be a very thirſty plant; yet neither the ſeed 
nor plant are ever watered: and indeed I 
know but one circumſtance in which water- 
ing could be of uſe; that is, when teaſil 
is tranſplanted, and a great drowth enſues, a 
little 
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little, watering i make the plants take 
root better: but ir large concerns this is 
not attended to; the e ate con- 
tent to chuſe a favourable ſeaſon for their 

work, and leave the reſt to providence. 
5. When the teaſil has acquired ſome 
ſize, it is carefully weeded, the plants are 
pulled up where the grow too thick, and 
others planted in the empty ſpaces. The 
proper diſtance for the = wh to be aſunder 
is fix inches. Beſides carefully weeding 
tea], the earth about the plants ſhould be 
frequently ſtirred, ſo as to be always kept 
looſe and clean. There is not perhaps any 
which hurts it ſo much as that which the 
peaſant calls Je Gras : it is a paraſite plant, 
that ſubſiſts on its root, and ſtarves it by 
exhauſting its nouriſhment : at firſt PIE 
up it has the appearance of. aſparagus : 
is a kind of broom-rape, /\ Orobanche) 1 
is carefully extirpated as ſoon as it appears: 
it is more frequently found in rich, well- 
manured lands, than in others. It is un- 
neceſſary to obſerve, that the teaſil which is 
ſown with wheat or rye cannot receive the 
proper tillage while they are on the, land. 
As to that which is ſown with weld or 
dyers-weed, they may without inconve- 
: nience 
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nience receive equal tillage. If a hard win- 
ter is expected, as the teaſil is tender, it 
muſt be covered with long ſtraw. 

6. Teaſil muſt be cut according to the 
time of ſowing it, and the ſtrength of the 
plants. Teaſil ſown with wheat or rye, in 
September or October, runs up to a head in 
the ſecond ſpring, and being cut in the 
fine weather, is much the beſt and moſt 
certain crop. If the ſtalks do not all riſe in 
ſpring, the reſt are left till autumn: when 
the ſtalks begin to riſe in this laſt ſeaſon, 
and that is the caſe when it is ſown in July 
or Auguſt, only a part riſes; the reſt re- 
main till ſpring. If the latter plants are 
but few, the land is turned up for another 
crop ; but when enough remains to cover 
the land, they are carefully preſerved for 
the winter, being covered with long dung ; 
and the expence is amply defrayed in ſpring, 
by a crop excellent both in quantity and 
quality. 

7. The teaſil is known to be ripe when 
the bloſſoms are all fallen off the heads, and 
they begin to look white and dry; but they 
do not ripen all together. The heads muſt 
be carefully gathered every day as they 


ripen, and this takes up near three months. 
In 
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In cutting teaſil they do not pull up the 
whole plant; the ripe heads alone are cut, 
with about a foot of the ſtalk to tie them 
in bunches. When the teaſil- heads are dry, 
the ſeeds are ripe. 

8. To preſerve the teaſil-heads, nothin g 
more is neceſſary than to houſe them when 
they are dry. Were they left in the rain, 
they would take damage: teaſil requires no 
rain after it begins to bloom; for, if it proves 
rainy when it bloſſoms, or ripens, the crop 
ſuffers, and is ſometimes entirely loſt ; the 
wet injuring the ſpines. Teaſil, to be very 
fine, ſhould have the head elongated and 
cylindrical, with ſtiff lender ſpines. Such 
as grow in the low land are generally ſhorter, 
more conical, with thicker ſpines, than what 
are produced by the hills. 

9. To procure teaſil ſeed, it is only ne- 
ceſſary gently to ſhake the heads when they 
are dry. The good ſeed eaſily falls from 
its cellules: it is even found in the barns, 
under the parcels of teaſil, in ſufficient quan- 
tity for ſowing. This ſeed keeps long: it 
is however ſeldom ſown above two years 
old. 

Sheeps dung i is moſt proper for teafil; yet 
thoſe that cultivate it are indifferent in their 

choice 
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choice of dung, uſing that which is eaſieſt 
procured. But we may reaſonably conclude, 
according to-the general principles of Agri- 
culture, that warm manures are more parti- 
cularly adapted to moiſt cold lands, and cold 
manures to ſuch as are high, and have a 
warm ſoil. To this we may add, that all hot 
dungs are to be preferred for lands that are 
plowed before the winter, as they will be 
buried before ſpring ſeed-time ; and the cold 
dungs ſhould be reſerved for ſuch land as 1s 
ſown in July and Auguſt. 

We may conclude from what has been 

ſaid, that by preparing the land in autumn 
to ſow the following ſpring, the ſtalks of the 
teaſil will riſe in June; and ſuch as do not 
riſe then, may the following September. 
I have cultivated teafil from ſeed ſent 
me by M. d'Angerville from the academy 
at Rouen, following the directions he gave 
me, and which are mentioned above: it 
was attended with ſucceſs. | 

As teaſil is ſoon damaged by hard froſts, 
and as covering the field with long dung is 
very expenſive, to fave trouble it may be 
ſowed in July, and afterwards tranſplanted, 
for it takes root very well. In this caſe the 
ſeed muſt be ſown pretty thick in a well- 

4 ſheltered 
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ſheltered place, which muſt be covered in 
froſty weather with lonig dung; and early 
in the ſpring it muſt be planted out at eight 
or nine inches diſtance in the rows: by 
ſtirring the intervils with a plow, the trouble 
of hand-hoeing will be reduced anton to 
nothing. D ISTU HD 23 OM» „een 

The manufacturers who uſe teaſi] for their 
woolen goods, chuſe it for the ſtiffneſs of 
the ſpines, which ſhould be greater or leſs 
according to the nature of the work, _ 
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BOOK XI, 


2 The Culture of ſome Plants ft . 
Dyers U Le. | 


ee eee eee eee ede 
CHAP. IJ. 
f Weld or Dyers-Weed, (Luteola.) 


HE weld that is raiſed for dyers, 

and is called Luteola ſalicis folio, C. B. 
puts forth long narrow leaves, ſoft to the 
touch, from which ariſe ſtalks three or four 
feet high, hard, greeniſh, branching, and 
furniſhed with leaves ſmaller than thoſe at 
the bottom. The tops of the ſtems, and 
the ends of the branches, are furniſhed with 
long ſpikes of ſmall yellow flowers formed 
of petals of various ſizes: the pointal be- 
comes a capſule nearly globular, termina- 
ting in three points: theſe capſules con- 
tain the ſeeds, which are ſpherical, and of 
a brown colour. The plant becomes entirely 


yellow when dry. | 
Weld 
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- - Weld, is cultivated in Spain and France: 
it grows wild on highway-fides and walls; 
which ſhews that it is no tender plant, and 
is not difficult to raiſe; however, it becomes 
more vigorous, and fit for the dyers uſe, in 
proportion to the care that is beſtowed: « on 
its culture. 

Weld is fown in March ; but, as its ts ſeed 
is almoſt as ſmall as that of purſlane, great 
care muſt be taken not to ſow it too thick, 
which may eaſily be prevented by mixing 
it with aſhes, buck-wheat, or oats. 

The only care this plant requires whilft 
it is on the land, 1s cutting up the weeds 
that. would cither choke it, or weaken its 
growth. About. July or Auguſt, when the 
greateſt part of the ſeed is ripe, the weld, 
which is then of a greeniſh yellow, is pulled; 
it is dried, and thraſhed on cloths to get the 
ripeſt of the ſeed; after which the ſtalks 
are tied in bundles, and ſold to the dyers. 
The plants ſhould, I ſay, be pulled when 
part of the ſeed is ripe-; for they are not fo 
good if left too long ſtanding; beſides, ſoma 
of: the beſt ſeed. is. loſt. 

The laſt year's ſeed muſt be ſown: if it is 
two years: old, only a part comes up : if the 
plants were cut, inſtead of being pulled, 

Vor. II. O moſt 
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moſt of them would ſprout again. I do 
not however think any benefit reſults 
from this practice; I always thought it 
beſt to pull the weld when it was of a pro- 
per ripeneſs. Weld is known to yield a 
fine yellow dye. 


enen 


C HAF. I. 
Of Moad, (Ifatis fativa vel latifolia, C. B. 


* I'S plant puts forth ſtalks three 
feet high, about as big as the fin- 
ger: they are divided at the top into ma- 
ny branches, with plenty of leaves grow- 
ing without order. Theſe leaves, which 
reſemble thoſe of dog's- tongue, are ſleek, and 
of a bluiſh green colour. The branches 
bear alſo flowers compoſed of four yellow 
petals, in form of a croſs : the pointal be- 
comes a capſule flattened on the edges; 
each capſule contains two oblong ſeeds; 
the root is large, woody, and puſhes deep 
into the land. This plant thrives well 
in our - ſouthern provinces, in Provence, 
Languedoc, &c. it thrives alſo in Italy; 

Wh 
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it is however cultivated in Normandy, and 
is faid even to ſucceed in Germany. 

A light, black, kindly, rich foil is gene- 
rally choſen for woad, it delights particu- 
larly in a good meadow newly broke up; 
but it muſt not be ſown on a ſtoney, or 
ſhallow ſoil. Woad ſucceeds well in the flat 
country, but better on the ſide of a hill ex- 
poſed to the ſouth : the principal thing re- 
quired is, for the ſoil to be good, and of the 
nature already deſcribed. Let the land de- 
ſtined for woad be ever ſo good, it muſt be 
well dunged a year before ſowing, and a 
crop of wheat, or onions, &c. be taken off 
it. When theſe are gathered, the land 
ſhould have three deep plowings, or, what 
is much better, be as many times well du 
with the ſpade: the firſt time ſhould be in 
November ; the other two, in February, 
March, or April. If the land intended 
for woad is flat, and has not flope enough 
to carry off the wet, there muſt be water- 
furrows cut, proportioned in fize to the 
nature of the land. | 

Woad is ſown from the beginning of 
April; but, if the weather is very cold, it 
is deferred till the beginning of May. 
When the land is laid ſmooth, and the 

O 2 clods 
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clods are broke, it ſhould be ſowed thin 
enough for the plants to be ſax inches 
aſunder. The ſeed muſt be lightly raked, 
or harrowed in: ſome ſpread pigeons, dung 
on the, land after it is, ſown, which does 
great ſervice. 
When the woad is' grown large enough 
to be diſtinguiſhed, the weeds, which 
would: injure it greatly, muſt be carefully 
pulled up; and, if the plants ſtand too 
cloſe, they. muſt at the ſame time be 
thinned, or the woad would be very ſmall; 
and bear but few, leaves. 

The plants muſt be hoed as often as 
the ſeaſon requires, being at the ſame time 


earthed- up. I have been affured, that in 


countries where. they have water at hand, 
they water woad by ſprinkling ; but this 


ſhould be frequently repeated, or the heat 


of the ſun, will harden the ſurface of the 
land, and injure the plants. 

They generally get two crops of woad 
in a year, and, in favourable ſeaſons, even 
four : the firſt is got towards the, end of 
Auguſt; and the laſt, the end of October, 
or beginning of November: but this laſt 
crop muſt be got in before. there are any 
hard froſts, or the leaves will be worth no- 
thing. 
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thing. When the plant is in proper order, 
which may be known by the under leaves 
beginning to dry, all the leaves are cut, be- 
ing laid in heaps to wither : during this 
time, they muſt be kept from the ſun and 
rain, and muſt be frequently turned, that 
they may heat equally : they are then car- 
ried to a mill, ſomething like that which 
is uſed to expreſs the oil from linſeed : here 
the leaves are bruiſed till they are reduced 
to a paſte, to be formed into cakes of 
about a pound weight, which muſt be dried 
in a place ſheltered from the rain and fun : 
theſe cakes are left to dry for about a fort- 
niglit; that is, till they have confiſtence 
enough to be reduced to the ſtate in 
which it is fold. 

Woad yields an excellent, and very laſt- 
ing blue dye, in all its ſhades. It is not 
long that indigo has been preferred to it; 
it was firſt, as it were, by toleration mixed 
with the woad, but is now indifferently 
uſed. 

At the laſt cutting of the woad, they 
take off the crown of the root. When 
ſeed is wanting, at this laſt cutting ſome 
of the plants ſhould be left with a part 
of their leaves only cut: for, were they 
O 3 all 
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all left, the ſtalks would riſe too ſoon, and 
the cold of the ſucceeding ſpring deſtroy 
the ſeed; for ſeed ſown in April ſhould 
not bear ſeed till Auguſt in the ſucceeding 
year; therefore, if ſome of the leaves are 
not cut in October, * plants will be too 
forward. 

Beſides cold, 3 and drowth, which 
greatly injure woad, the locuſts ſometimes 
devour a whole field in an evening : when 
this happens, all the leaves muſt be im- 
mediately cut, that the plants may ſprout 
again. 

The ſame field ſhould be left in woad 
- the ſecond year. Firſt wheat, and then 
millet, may be ſown; and the third year, 
if the land has been well manured, woad 
may be ſown again. 

I ſent an account of the culture of 
woad to the late M. Fontenette, corre- 
ſpondent of the royal academy of ſciences, 
and a phyſician in Louiſiana, with a view 
of inducing him to cultivate the plant in 
that colony, and endeavour to extract from 
it a ſediment like that of indigo: M. 
Fontenette, on the contrary, tried what 
effect . would have if managed like 
woad; 
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woad ; he procured a very fine green, but 
did not inform me whether it was laſting. 


CCC KTK 


CM. Af... 
Of Saffron. 


AFFRON is of great uſe in medi- 

cine. As many nations ſeaſon their 
ordinary food with it, and as the conſump- 
tion of it in dying is great, a perfect 
knowledge of the plant and its culture 
is neceſſary, eſpecially as botaniſts, and 
ſuch as have written treatiſes on the Ma- 
tera medica, give but very ſuperficial de- 
ſcriptions of it, and do not mention its 
culture. It is aſtoniſhing that the cul- 
ture of it ſhould at this day be fo little 
known, though it has long been raiſed in 
the province of Gatinois, which is at no 
great diſtance from Paris. I think it in- 
cumbent on me to preſent it to the public, 
as it ſeems to be the defire of many that I 


mould. 


Pliny mentions the ſaffron of Africa, Si- 
cily, and Aſia; but he takes no notice of 
this plant's being cultivated in Gaul. 

O 4 La 
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La Rochefoucault, who in the laſt cen - 
tury wrote a treatiſe on the culture of 
ſaffron in the Angoumois, ſays there was 
but little ſaffron there hefore one thouſand 
five hundred and twenty; but that, ſince 
that time, the ſaffron raiſed there has been 
much eſteemed, and that the crops of ſome 
years have been equal in value to "Wwe pur- 
chaſe of the land they grew on. 


I have not been able to diſcover when 
this plant was firſt cultivated in the Ga- 
tinois; but it is within the memory of 
man: the ſaffron raiſed there is preferred 
to that of the principality of Orange, of 
Languedoc, Poitou, England, Germany, 
Italy, Sc. This ſuperiority is owing to the 
nature of the foil, the climate, and per- 
haps the method of culture; for the plane 
is the ſame in all places. 


F 


Sect. I. Deſcription if Saffron. 


Matthiolus called this plant Crocum 1. 
Bauhin, and Dodoneus, called it Crocus; 
Gaſpar Bauhin in his Pinax, and Tourne- 
fort, term it Crocus ſativus; finally, Park, 
and Ray in his Hiſtory of Plants, have 
given it the name of Crocus ſatiuus autum- 

nalis. 
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nal. This plant, ap weil us the dried 
pointals of itz is W _ the name ef 
ſaffron.” '' | 0 r eee 

It e beidons plaady! — dub is firm 
and fleſhy; the beſt of them are about an 
inch diameter, and one inch and a: half 
high; it is flattened above ead' bel, 
and ſomewhat ſunk. 

The ſubſtance of this bulb is defended 
by ſeveral dry coverings of a ruſſet colour, 
compoſed of a number of fibres place 
parallel one to the other: theſe coverings 
are called the coats of the hulbdz. 

In a cavity which is in the middle of 
the upper part of the bulb, one may per- 
ceive one, two, of three excteſcences of 
a bright ruſſet colour; and others ſmaller 
are ſee on the fides of the bulb it is 
from theſe places, which art a kind of buds, 
that the leaves, flowers, aud even ſuckers 
proceed, as we ſhall hereafter notice. | 
raiſing the conical coverings of theſe buds, 
a kind of hipple may be perceived of the 
ſame form, which, being Ei lengthways, 
appears to be a ſmall bulb encloſed in the 
larger, ahd totitaining the rediments: . 
oy 2 6 
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The body of the bulb, cut different 


ways, appears to be a uniform ſubſtance, 


not unlike the fleſh of an apple. 
In September, when the autumnal rains 
begin to moiſten the earth, the roots ſhoot 


from the bottom of the bulb; the nipples 


above mentioned lengthen, and the flowers 
begin to diſengage themſelves from the coat 
of the buldbdz. 


The flower-bud, covered by a thin hood 


compoſed of ſeveral membranes, and fixed 


to its footſtalk, riſes to attain the ſurface. 
of the earth; as the footſtalk lengthens, 


the bud diſengages itſelf from its hood, and 


appears in an oval form, one inch and a half, 
or &wo inches long, and five or. fix lines di- 


ameter: it is ſupported, as it were, on a 
footſtalk, by a pipe, or tube, above a line 


diameter ; this tube is the lower part of the 
flower, and the flower riſes about two in- 
ches out of the ground. 

The fiſtulous part of the flower widens 
conſiderably above where it is divided in 
ſix large parts, which being joined form 


the bud above mentioned: they afterwards 
ſeparate and ſpread; and when the flower 


is full blown, each ſection appears like a 
large petal, ſo that the flower then reſem- 
bles 


AG,RICUL'TURE. 203 


bles a ſmall tulip with a picked baſe. - As 
this flower is of a light purple colour, the 
fields planted with them have a r- pretty 
aſpect. : 
Three of theſe ſeQions, or parts, are 
ſome what larger than the other three; 
they are about two inches long, and one 
inch wide: within the flower are to be 
ſeen the chives, which proceed from the 
ſections of the flower: theſe chives are com- 
poſed of a whitiſh, filament, which ſup- 
ports a ſummit five or fix lines long, con- 
liſting of two capſules, Mhich opening 
lengthways ſcatter a duſt of a very bright 
yellow colour. 

The pointal conſiſts of an embrio, which 
ſupports the flower: it is oval, and about 
half an inch long : it is ſupported by a 
filament which proceeds from the bulb it- 
ſelf, and which runs the whole length of the 
footſtalk, which is fiſtulous. This embrio, 
which is of a triangular ſhape, becomes, 
when the flower is paſſed, a capſule with 
three cells, which contain ſeveral round 
ſeeds: the ſtyle, which is fingle, runs along 
the narrow part of the flower, and when 
it has proceeded about four or five lines in 
the open part, it divides itſelf into three 

Town 


| 
| 
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' 
| 
| 
| 
[ 
f 
| 
| 
| 
| 
' 


zo ELEMENTS oz 
hige blades from fifteen to eighteen lines 


long. Tue ſtyte is white; the blades of 
x lively bright red; they are long enough 
to reach beyond the diviſions of the pe- 


tal; they are ſmaller at their origin than 
their ends, and have minute furrows in 
them. Theft blades alone yield the true 
faffron.' <! " 

If you pull up a bulb in the blowing 
feaſon, the 'lehves may be ſeen in number 
from two to eight, ſheathed like the flower: 


ſome time after the flower is paſſed, the . 


leaves appeaabove ground; they are nar- 
tow, and from one to two feet long; they 
are channeled, being grooved above, and 
ridged beneath: that part of the leaves 


Which is in the earth, is yellowiſh; the 
other, of a brilliant green, inſomuch that 


faffron-grounds appear to be covered the 
whole winter with a beautiful verdure: the 
leaves grow yellow in ſpring, and by de- 
grees wither : they are then cut off; and 
during the whole ſummer, the faffron- 
gtounds that are properly cultivated ap- 
pear to bear no kind of plant whatever. 
The fmall buds on the bulbs, which 
have already put forth flowers and leaves, 
gtew by degrees larger during the winter: 
4 the 


— 
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the. bulb itſelf decays, withers, and dies, in 
the lame proportion as the little buds in- 
creaſe, in ſize; 10. that in the ſpring. three 
or four new bulbs ſupply the place of the 
former, which. is almoſt reduced to nothing. 
It is on account of this increaſe, that it be 
comes neceſſary to take up the bulbs every 
three years, as will hereafter be obſerved. 

By what has been ſaid, it is evident 
that the character of ſaffron is, inſtead: of 
the empalement, to have a hood compoſed 
of one part: the petal is ſingle; at the 
bottom it is a ſmall tube, Mich as it aſ- 
cends is divided into fix large Hal ſections; 
within are three large ſtamina, which riſe 
from the petal, and are much ſhorter than 
the ſections of the petal: theſe ſtamina 
_ of ſlender filaments and ſummits, 

ompoſed of two long capſules, which con- 
un the male duſt. 

The pointal confiſts of an obloug em- 
brio, a filamentous ſtile, which riſes as 
high as the ſtamina, and three. ſtigmas, 
larger at the top than at battoen. and 
ſtriated lengthways. 

The embrio becomes 4 caplole with 


| * cells N ſeveral end ſeeds, 
| There 


— > 
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There are ſeveral ſorts of ſaffron, which 
bloſſom in ſpring, and are cultivated for 
the ſake of their flowers, which are very 
pretty: the fort we now treat of, and 
which is applied to particular uſes, bloſſoms 
in autumn. 


SzcT. II. Of the Culture of Saffron. 


Light lands are moſt proper for ſaffron. 
It does not thrive in poor ſands, nor in 
ſtiff, clayey, damp ſoils: ſtoney lands are 
not to be rejected, provided all the ſtones 
that are bigger than hazle-nuts are picked 
off: this is troubleſome work, it is true; 
yet is it often done. 

It may in general be ſaid that there are 
two forts of ſoil proper for ſaffron ; that is, 
black light lands, ſomewhat ſandy, and the 
brown ruſſet foil; both of which muſt 
be eight or nine inches deep, 

It has been remarked, that ſaffron. thrives 
well in black mould that has ſome. tenacity : 
the bulbs grow large, and produce a great 
number of fine off-ſets. But the ruſſet- 
lands are moſt proper to make them bloſ- 
ſom finely. This in ſome meaſure agrees 


with an obſervation of floriſts, who ſay, 
that 
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that a ſoil which has ſome. ſubſtance and 
tenacity, invigorates the roots, but that the 
flowers come finer in light poor earth. 

In the ſame land two forts of bulbs are 
found; thoſe that are broad and flatted pro- 
duce moſt off-ſets, but ſuch as are round 
bear the greateſt number of flowers. 

There are alſo bulbs, which have two 
outward coats, of a fallow or deep red co- 
lour; and others are whitiſh : but theſe 
trifling variations have no effect on the 
crop, either of flowers, or bulbs. 

Land intended for ſaffron is prepared 
by three good diggings, or plowings, in 
the ſpace of a year; and the earth muſt 
be ſtirred nine or ten inches deep; ſo that, 
when it is in proper order, it is almoſt as 
looſe as aſhes; and great care muſt be taken 
to pick off the ſtones, and break the clods. 
The firſt ſtirring, which is called winter- 
fallowing, is given about Chriſtmas; the 
next, called twi-fallowing, about April; and 
the third, which they name tri-fallowing, a 
little before the roots are planted. 

La Rochefoucault ſays, in his work, that 
in the Angoumois they manure ſaffron- 
grounds twice with very rotten dung re- 
duced to mould; and that hogs dung is 

5 re- 


| 
| 
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rejected; that of ſheep,. horſes, and oxen, 


bein good, provided it is well rotted. In | 
ee they never manure fuffron - 


AT it is perhaps on this account, 
the ſaffron of that province is in ſuch ſux 
rior eſteem. 

Though Pliny ſays, that ſaffron ſhould 
be trodden in the ground, yet are they 
here very careful not to walk on the +4 
fron-grounds,, nor te ſuffer cattle to tread 
on them, particularly when the land. is 
wet: the feet of horſes and oxen would 
damage the bulbs; beſides, the treading 
of men hardens the ground, and is an ob- 
ſtacle to the riſing of the flowers. 

The bulbs later confiderably when 
the leaves are cut off: for this reaſon, the 
herds-men take great care to keep the 
cattle out: ſome. encloſe their, lands with 
hedges and ditches to keep them out; but 
theſe are no defence againſt hares and rab- 
bits, which are very fond of ſaffron leaves; 


therefore, when. a ſaffron- ground is expoſed. 


to them, it ſhould. be paled. in {o cloſe, that 

neither -a. hare nor rabbit can, get in, 
Moles ſhould. alſo be deſtroyed ;. for, 
though they do not eat the bulbs, yet they. 
make ſubterraneous paſſages, which give 
entry 
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entry to . the geld mice and rats, which 
feed on the "bulbs: for this reaſon ſaffron - 
grounds do not in general ſucceed well gan 
are too neat hguſes, | 
When the land is brought into pevper 
order, the-bulbs are put into the ground 
in June, July,” and _— in the follow- 
ing manner. Ba 
A labourer opens, at one end of the field, 
a trench, with a ſmall ſpade,” about ſeven 
inches deep: he is followed by a woman 
or lad, who places the bulbs in it at an inch 
diſtance from each other. When this row 
is finiſhed, the man begins another trench, 
and fills the firſt with the earth, ſo that the 
bulbs firſt planted are covered with about 
fix inches depth. bf ſoil : he alſo obſerves 
to make the ſecond trench at ſuch a diſtance 
from the firſt, as that the rows of bulbs may 
be at fix or even inches diſtance. The. 
labourers are ſo much uſed to this work, 
that the rows will be as regular as if planted 
by a line, though the eye is the only guide. 
Whilſt we are making our plantation of 
ſaffron, we muſt obſerve, 1. That. ſome 
replant the bulbs as ſoon as they are taken 
up, alledging that they bloſſom better for 
it; others, taking up their bulbs in July? 
Vor. II. P replant 
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replant them again in September, 
that by being dried they are leſs ſubject to 


rot. As no reaſon can be afligned why 
they ſhould rot fooner, the firſt year they 


are planted, than the ſecond and third, the 
firſt appears to be the beſt method. | 
2. Moſt people plant the bulbs with the 
outward coat on; others take it off, as it 
gives thern an opportunity of examining the 
bulb, and rejecting ſuch as are attacked either 


by the deadly plague, of the rot, (weſhall in due 


time mention theſe diſeaſes) or cuting off the 
infected part, if the diſorder has not got to 


too great a head: though this method of 


peeling the bulbs takes up time, it is how- 
ever to be preferred. 

3. La Rochefoucault fays, that 4 large 
bulbs may be cut into two or three parts, 
to encreaſe the number. It is admitted, 
that, if a large bulb is cut into ſeveral pieces, 
they may grow, provided a bud, which is 


the ſource of the leaves and flowers, is left 


on each part: yet this method is not to 


be recommended, as it is certainly better 


to have a few well-conditioned roots than 
many that are indifferent. 
Soon after the ſaffron is planted, it ſends 
Forth roots ; and when the autumnal rains 
| begin 


L T'Y _—_ Mi 
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beplti to pen deträte the earth, the bloffbm 
begins te ivy a Night ſtirring is then! given 
it, the "(+ deing lobſened to about two 
inches deep; but care muſt be taken not to 
cut the flowers with the hoe. 

The flowers appear the beginning of 
o&eber, when they ate gatheted and pick- 
ed, in the manner hereafter directed. When 


the plants have done blowing, the leaves 


ſhew themſelves, and the ſaffron- grounds 
remain green during the whole winter: to- 
watds the end of May, when they are al- 
moſt withered, they ate cut and given to 
cows. In all this time the Stund is not 
feiere. 

Adest the middle of Juris ts firſt Kir- 
ring is given to the depth of three of four 
inches; another is given at the end of 
Auguſt 3 and towards the end of Septem- 
ber the third ſtirring is given, which, like 
that of the preceding year, is but flight, to 
the depth of two inches: and about the 
beginning of October the flower appears. 
The faini& method is purſued for three 
years, and the fourth the bulbs are taken 
op, which is generally done in June, July, 
and Auguſt, 


2 ta 
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In taking up the bulbs, they do it row by 
row, uncovering them with the ſpade, ta- 
king care however not to damage them: 
| for this purpoſe the ground muſt be cut 
| deeper than the bulbs. were planted. - Wo- 
1 men and children follow the workman, 
þ carefully gathering up the roots, which they 
b put in baſkets, and carry to a corner of the 
' field, where they are laid/in a large heap. 
La Rochefoucault ſays, that being put into 
baſkets, they are carried to the granary; and 
ſtirred like nuts. With us they uſe no ſuch 
precaution: ſome, as we have already faid, 
leave them in the field a month or fix weeks, 
and others replant them ſoon after they are 
taken up: ſome take off their outward coats; 
others plant them without doing ſo : all in 
general plant them in different fields; for 
the earth is ſo exhauſted, that it requires 
fifteen or twenty years interval before ſaffron- 
bulbs can be again planted in it. Qats and 
ſaintfoin are generally ſown after ſaffron :- it 

is thus left for nine years, when vines may 

-  beplanted, or firſt barley, and then wheat, be 
ſown. Perhaps, 'if theſe lands were dunged, 
they might ſooner be in a condition to be 
again planted with ſaffron ; but this is not 

the cuſtom in the Gatinois. 


The 
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The ſame writer has obſerved, which we 
have alſo. done, that the ſame lands will not 
long do for ſaffron ; fo that none of it is now - 
raiſed in ſome pariſhes, in which was formerly 
a great deal. Theſe diſtricts now bear corn; 
but after a length of time they will again 
bear ſaffron. 
As the; ground. is not full. ſtocked with 
roots the firſt year, the crop of flowers is 
not ſo large: it is much more profitable 
the ſecond year; and there are ſtill more 
flowers to gather the third; but they are 
not in general ſo fine as thoſe of the ſecond, 
becauſe the ground begins to be overſtocked; 
and for this reaſon the bulbs are taken up 
the fourth year. Half an acre generally 
furniſhes deln N to plant an entire 
nete. 5% 
La Rochefoucault . that the roots 
ſhould be taken up only every fifth year; but 
I ſhould i imagine, that, as the bulbs would 
then preſs againſt each other, they would of 
courſe; be ſmall. Six buſhels of bulbs have 
produced thirteen in two years, and five 
buſhels have yielded twenty in four years. 
When the winters are mild, ſome advan- 
tage reſults from planting the bulbs only 
five inches deep, as the flowers riſe with 
1 more 
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more eaſe z but, as the ſaffran - bulhs are very 

apt to be injuted by fraſt, and as they riſe 
every yeat about an inch nearer the ſurface, | 
to prevent the loſs of them in a bard win- 
ter, it is better to me them at ſeven . 
eight inches depth. = 


| 82er: III. Of gatbering ae, 


The ſaffron flowers appear ſooner or 
later, as the autumn arp un to n 2 or 
wet, hot OF cold; Mrz ad 

When, towards the end of hapegmaber, 
mild rains happen to be ſuceceded by warm 
weather, the flowers come. up very thick ; 
the fields appear every morning ta be co- 
vered with a purple carpet. It is then that 
neither night nor day reſt is. allowed ; yet, 
notwithftanding all the care that is taken, a 
part of the flowers are loft, particularly if 
windy weather comes 0n,which bruiſes them, 
or rain, which rots them. Thaſe two dread» 
ful evils were united in 1753: vaſt quan- 
tities of flowers were loſt, though above two 
ſhillings were given for gathering a pound 
of green ſaffron; and what encreaſed the 
misfortune was, that it happened at the time 
of the vintage, which was that year late. In 


5 ſome 
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ſome years however the faffron-flowers do 
not come up till the vintage is paſt, and 
they appear in ſucceſſivo order: at ſuch 
times, as the faffron is longer gathering, 
there is an opportunity of gathering them 
all without loſs. I remember one year in 
which hard froſts came on immediately after 
the firſt flowers that appeared were gather- 
ed, and no others came up to ſucceed them 
for a fortnight. All hopes of a farther crop 
were given up; but the weather growing 
mild, the flowers came up in ſucceſſive 
order, and 'there was' upon the whole a 
tolerable good crop. The ſaffron- gathering 
833 continues for three weeks or a 


— 


In the gathering ſeaſon, men, and more 
commonly women, go at break of day into 
the fields with handled baſkets : ſtraddling, 
they tread betwixt the rows of ſaffron + they 
gather the flowers by breaking them under 
the cup; and when they have filled the 
right hand, they put them into the baſket 
which they carry with the left. When the 
baſket is full, the flowers are gently and 
carefully emptied into large baſkets, in 
which they are carried into the houſe. . 
PFI _  Saffron- 
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_ © Saffron-flowers ſhould be gathered as 
(ſoon as they appear, and even before they 
are blown; if it was longer deferred, they 
would with difficulty be gathered: and, as 
the flowers ſoon fade, they begin to ga- 
ther them before the morning-dew is off; 
and, in the height of the work, they even 
gather them in the night; but thoſe ga- 
thered in the morning are in better order; 
for it ſeems, that ſaffron, which is an au- 
tumnal plant, grows more in the night 
than the dap. 

La Rochefoucault eas, to cut the 
ſtalks with the nail, in gathering the flow- 
ers, becauſe, he obſerves; if they are 
broke, inſtead of being thus cut, the pointal 
is left behind, and an empty flower is car- 
ried into the houſe : he adds alſo, that the 
wet penetrates through the broken Fare 
and in time rots the bulb. 

In the Gatinois they do not thus cut 
them with their nails: after having taken 
hold of them, near the ground, with the 
thumb and middle of the fore- finger, they 
bend the flower, and it breaks eaſily. In 
this method the pointal is never left behind, 
and the bulbs are not perceived to receive 

any injury. The people that are employed 

in 
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in gathering the flowers do it with ſuch 
a and quickneſs, that the eye can 
fearcely follow hs hand of the gatherer. 
When the flowers cannot be picked as 
faſt as they are gathered, they are ſpread 
om the floor of a granary, and in this man- 
ner kept from day to day: without this pre- 
caution: they would heat, and it would be 
(canzaly poſſible to pick them. 9g 2121$13339 

As ſoan as the flowers arg carried into 
the houſe, they are ſpread: ats.large tablet, 
round which the pickers ſit with a diſh 
om their right ſide. They take each flower 
with the right hand, and bearing it to their 
left, take it by the part where the tube 
begins to ſpread: they cut the petal in this 
ſpot; after which, taking hold of one of 
the ſtigmas with the right hand, "they 2 
them, all together on the diſb. | 


two: or | three lines. beneath the: ſtigmas : 
if it was cut lower, it would take in a long 
white filament, which, having neither co- 
lour nor ſmell, would leſſen the value of 
the ſaffron; if it was cut above the ſepara- 
tion, of the ſtigmas, theſe laſt would ſe- 
parate, and it would take up too much 
time to collect: them: beſides, the pur- 
N chaſers 


| 
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chaſers are not ſorry to ſee the little white 
part; for ſome adulterate thei” yarn = 
this diſcovers'the fraud. | 
The purchaſers are abiveys- diſen fied 
when they find fragments of — 
the ſaffron, becauſe, as theſe parts are apt 
to mould, they give it a bad ſmell. As the 
ſtamina are without ſmell, they ſhould be 
eſteemed extraneous, or at leaſt uſeleſs: 
when the pickers perceive any of them fixed 
to the pointal, they get rid of them by 
ſtriking the finger of tho right fiſt on the 
table: and all this is done with ſuch expe- 
dition, that an expert Icker will piek a 
green ſaffron in 'a dax. 
Though the whole family is taken up, 
night and day, picking ſaffron, yet ſueh 
as have any conſiderable quantity are ob- 
liged to hire gatherers for a whole month, 
which is about the time the ſeaſon laſts. 
At theſe times may be ſeen waggon-loads 
of faffron carried to the towns and villages, 
where it is not cultivated, to be picked: 
for this they generally pay about three- 
pence, or four-pence a pound, but ſome- 
times twenty-pence, or two ac 


cording to the plenty of flowers, or as they 
As 


are more or leſs difficult to pick. 
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As faſt as the faffran is picked, it muſt 
be dried by the fire; and as this requires: 
great care, it is generally. the maſter or 
miſtreſs of the houfe that does it, becauſe 
too. briſſe a fire would do great damage. 
There; are various ways of drying ſaffron : 
ſome-ufe different kinds of pans ! but in 
the Gatinois they ſpread- it about three 
fingers thick on hair-fioves: they-hang theſe 
ſieves with cords, about one foot and's half 
from the ground 7 beneath they: ley live 
coals, covered with het aſhes; ind 2s the 
ſaffron dries, they move and turn it: if the 
fire was too briſk, the ſaffron would-burn, 
and be almeſt entirely loſt : ſmoke gives 
it a bad ſmell, and takes off the'brightnels 
of tho colour. When the ſaffron is'ncarly 
dry enough to orumble betwixt the fingers, 
they put it into boxes lined with paper, 
and ſhut it down eloſe. Five pounds of 
green ſaffron make but one pound of dry. 
When they are about to ſell their faffron, 
they put the boxes full of it into the cellar 
to encreaſe its weight ; but the factors, who 
buy it, moiſten it much more, almoſt rot- 
ting it, The price of ſaffron has been for 
ſome time much lowered ; for it was for- 
merly ſold far twenty (French) crowns a 

| 4 pound, 
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pound; and it is now worth a 
twenty to twenty-four livres. 

The firſt year, an arpent elde at — 
four pounds of dry faffron; but the ſecond 
and third year, it riſes as high as twenty). 

Saffron, to be good, ſhould be very dry, 
large, anch of a bright ted colour, clear of 
the fragments of the petals, or ſtamina, 
and unadulterated with extraneous matter: 
it is not much adulterated in the Gatinois. 
Beſides, its ſmell-ſhould be ſtrong, and it 
ſhould be ande from the n of 
{moke. . 46 9: 13747; | 

.The;knowledge a, the diſeaſes: that at- 
tack this plant is ſo neceſſary to its cul - 
ture, that we think it incumbent on us to 
mention them, as well as the methods of 


aer chem, or ſtopping their Progteſs. 


Ss enn IV. of the Diftempers 2 which 895 
fron: Bulbs are ſubjet#. 'The Three: follow- 
ing are chiefly, diſtinguiſhed : 1. Tbe Tu- 
mour, (Le Fauſſet); 2. The: Rot, (Le 
Tacon); 3. The. "ob: gy og 
Math); eee | 


The tumour is an | ynnatural production 
formed near the young bulb: it im- 


pedes its growth, by robbing it of its 
nouriſh- 


nouriſhment. This | diſeaſe is then, of 
courſe, an obſtacle to the increaſe of the 
bulbs. It is perhaps occaſioned, by too 
great an abundance of ſap, which cauſes 
an unnatural ſwelling. Before this ſwell- 
ing has made any great progreſs, che evil 
may, by amputation, be remedied. 

The rot is a decay that attacks the 
ſubſtance of the bulb, and does not ſhew 
itſelf in the coat. 

This decay manifeſts itſelf by a * 
or brown ſpot, which becomes a dry ulcer; 
this cats into the ſubſtance, of the bulb, 
and at laſt, reaching the heart, A it en- 
tirely. 

The cauſe of this diſorder i is not known: : 
it is however certain, that it is more fre- 
- quently met with in ruſſet, than in black 
ſoil ; and they ſay, that it is only within 
theſe thirty years that it is become com- 
mon in the Gatinois. 

The only method of curing the bulbs 
attacked with this diſorder, is to cut out 
the ulcer with a point of a knife, and 
let the bulb dry a little before it is again 
put into the ground: but the ulcer muſt 
not have penetrated too deep. 


Though 
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Though La Nochefoncault cotifounds 
all the diſorders of faffron, yet he recorn- 
mends this remedy; but he would have 
the mutilated bulbs planted by thernſelves; 
and aſſures us, the greateſt part of them 
will the following year be perfectly found. 

The deadly plagne has very remarkable 


fymptoms : it is, with regard to plants, 


iT what the peſtilence is to men and other 
animals. 


It firſt attacks the coats, which it ren- 
ders of à violet colour, and covers it with 
firralt threads, or filaments: it then infects 
the bulb itſelf, which it totally deſtroys : 
the havock it occafions is very perceivable 
without pulling up the bulbs, for the leaves 
grow yellow and withered. As ſobtt as 4 
bulb ts attacked with this diſorder, it be- 
comes contagious, and fatal to the neigh- 
bouring roots: the diſeaſe is communicated 
from one to the other, till the infected 
plants form a circle, of which the firſt is 
the center and the focus. 

I by chance an infected bulb is planted 


in à healthy ground, it immediately eſta- 


bliſhes the diſeaſe there, and makes the 
havock we have mentioned. | 
Ft And 
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And this is not all; for a ſhovelful of 
earth, taken from an infected field, and 
thrown on another that is healthy, in- 
Rr Roms debbie 
infected with this diſeaſe : the only precau 
tion in uſe, is the method employed to 
| ſtop a peſtilence. For this purpoſe they 
dig, in the month of May, round the in- 
feted ſpots, trenches a foot deep, and 
throw the earth that comes out of them 
on the dead plants. By cutting off, in 
this manner, the communication betwixt 
the healthy and infected bulbs, the pro- 
greſs of the contagion is ſtopped ; which is 
ſo great, that in a ſingle year one infected 
bulb will kill all within a foot round it. 
There is yet another remarkable circum- 
ſtance; which is, that the earth becomes 
fo infected, that, if healthy bulbs were 
planted in it twelve, fifteen, or twenty 
years afterwards, they would get he 
diſtemper. 
La Rochefoucault, whore I have 11 
ready obſerved, has confounded all the 
diſtempers of ſaffron, aſſures us, that when 
this plant has rotted in the ground, it 
leaves an infection, and a bad ſmell, which 
con- 
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continues long enough to rot the balbs 
that , may afterwards be planted there. 
The ſame writer obſerves, that this rotten- 
neſs reaches the wholeſome bulbs ; and adds; 
that, though trenches may be cut to pre- 
vent any communication, yet the ſureſt 
way is to pull up the infected bulbs; which 
may be immediately known, on inſpection, 
by the leaves growing yellow, and dying, 
| when they ſhould be green and flouriſh; 
and by the flowers not appearing in par- 
ticular ſpots. | 
I the' more willingly enquired into the 
cauſes of this diſtemper, as one would 
ſcarcely have imagined, that a dead plant 
ſhould be fatal to all of its ſpecies within 
its reach, or that there were contagious 
diſeaſes amongſt vegetables, for which 
there is no other remedy than cutting off 
the communication with the Uronmyjapent 
plants. 
In carefully examining the ſurface of 
the ground, I was not able to diſcover 
any inſet, any kind of moſs, any paraſite 
plant, or, in fine, any other particularity, 
that was not elſewhere to be met with. 
I have cauſed the earth to be dug, to 


lay the bulbs bare, without finding any 
= : thing 


5 | 
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thing. worth attention. I, have found the 
bulbs in the center, thoſe. that occupied the 
middle ſpace, and thoſe: at the extremity 
of the circle, in three different ſtates, ac- 
cording to the degree, of infection. 

The bulbs in the center were entirely 


decayed; their coats were of an earthy 

brown colour; a large quan- 
tity of glandulous ſubſtances, as big as | 
beans, af a deep red. colour, covered them 
exteriorly z the ſubſtance of the; bulb was 
reduced to an earthy matter, in which the 
principal fibres of the bulb. were 8 
ceivable. 

The bulbs in the 83 of the cir- 
cle, which were leaſt infected, had no other 
mark of the contagion than ſame violet- 
coloured fibres, which crofſed the mem- 
branes of their coats :. others had on their 
coats, or betwixt the lamina that formed 
them, ſome of the glandulous ſubſtances 
above mentioned; and on the coats of | 
theſe bulbs age were only a few yiolet- 
coloured 

The bulbs . were in the middle ha, 
between the center and the circumference 
of the infected ſpots, were in a middle ſtate 

Vor. II. Q_ "RT of 
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of infection; but the earth was entirely 
traverſed by violet-coloured filaments, very 
fine, and eafily broken. 

As theſe glandulous ſubſtances, and vi- 

olet-coloured filaments, were only to be 
found in the infected ſpots, I ſuſpected 
they might be the cauſe, or at leaſt the 
effect, of the diſeaſe. It was very difficult 
to detach them from the earth which 
ſurrounded them; but I compaſſed it by 
q repeated lotions. 
Theſe glandulous ſubſtances have ſome 
'N reſemblance to ſmall truffles, but have a 
downy ſurface ; they exceed not a ſmall 
nut in ſize; they have an earthy muſhroom- 
like ſmell :' ſome of them adhere to the 
ſaffron- bulbs; others are diſtant from them 
two or three inches. | 

The filaments are generally of the ſize 
of fine wire, of a violet colour, and downy 
like the glandulous ſubſtances : ſome of 
them form a communication betwixt theſe 


t 


ſubſtances; others inſinuate themſelves be- 
twixt the coats of the bulbs, ſeparate into 
many ramifications, and penetrate into the 
body of the bulb, without ſeeming viſibly 
to enter it. In their way they form num- ; 


1 berleſs 
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berleſs anafkomoſes * and. diviſions, inter- 
ſperſed with little knots or kernels, which 
ſeem to be nothing but a congeries of the 
down that covers the glandulous ſubſtances, 
and the filaments. 

Theſe obſervations made me imagine, 
theſe tubercles were paraſite plants, which 
nouriſhed themſelves with the ſubſtance 
of the bulbs, and, like truffles, encreaſed 
within the earth, without appearing above 
its ſurface. 

It ſeems certain, that this ſpecies of 
truffle is nouriſhed at the expence of the 
ſaffron-bulb, ſince its roots penetrate the 
coats of it, and exhauſt its ſubſtance in 
proportion to the progreſs they make. - 

If we add another obſervation, which 
is, that this diſtemper makes almoſt all 
its progreſs in the three ſpring-months, 
I think it cannot be doubted but this un- 
known paraſite plant is the cauſe of it, 
fince it is at this ſeaſon that roots vegetate 
and extend the moſt. To be certain of this 
fact, I planted ſome of theſe tubercles in 
pots, where I had before planted, in whole- 


* ſome 


The anaffomeſis is the meeting of the veins, where 
they join one another, or with the arteries. Anatomy. 
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ſome earth, the bulbs of various flowers. 
In about a year they encreaſed, and infected 
the roots I had planted with them. I 
have ſince that time found, that this ſame 
paraſite.plant does equal damage to dwarf- 
elder, reſt-harrow, aſparagus plants, &c. 
This ſmall truffle ſupports itſelf, it is evi- 
dent, on. ſeveral plants of very different 
ſpecies. It affects not annuals, nor ſuch 
whoſe roots extend near the ſurface. But, 
on the other hand, my obſervations remove 
all that is ſurpriſing in the ſymptoms of 
the diſtemper: it is natural that this pa- 
rafite plant ſhould extend itſelf circularly 
round the infected bulbs, as its progreſs 
is made by the extenfion of its roots, and 
by the production of new tubercles. If 
an infected bulb, or a ſhovelful of earth, 
will infe& a wholeſome field, it is becauſe 
the contagious plant is carried with it: all 
this is done as it were ſecretly, as the plant 
does not appear above ground, The pro- 
greſs of it is ſtopped by a trench, becauſe 
the deſtructive roots are thereby prevented 
from ſpreading : and it is indeed the only 
method that can be uſed to prevent this 
mortal diſeaſe from ſpreading over a whole 
field of ſaffron, 
SECT. 
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Scr. V. Of the Uſes of Saffron. 


The ſtigmas of ſaffron, dried as we have 
directed, yield an excellent dye. The 
painters uſe it for cleaning pictures. 

In northern countries there is a great 
conſumption of it for ſeaſoning food, It 
is in France alſo uſed in the kitchens, 
and enters into the compeſition of creams, 
wafer-cakes, biſkets, &c. Of it is made 
uſquebaugh, which they uſe in medicine, 
in eye-ſalves, and particularly to keep the 
eyes from being affected by the conſe- 
quences of the ſmall-pox. Saffron is an 
ingredient in all emollient cataplaſms: it 
is eſteemed carminative, cephalic, alexi- 
pharmic, emmenagogue, cordial, Romachic, 
vermifuge: # is on account of theſe qua- 
lities that the pbyficians often preſcribe 
it. Starch might be made of the ſaffron- 
bulb; but it weuld be too dear, on ac- 
count of the difficulty of getting the 
bulbs in a ſufficient quantity. | 

Saffran formerly fold for twenty (French) 
crowns a pound: but it is now worth 


only from twenty to twenty-five livres; 


owing either to ſame other plant being 
.. ſub- 


230 ELEMENTS or 


ſubſtituted in its ſtead, which has leſſened 
its conſumption, or to ſo much of it be- 
ing raiſed as to have neceſſarily reduced 
its price; for, though the ſaffron of the 
Gatinois is ſtill the beſt, yet there being 
now much more of the inferior- ſort, the 


= of the firſt muſt be in Proportion 
eſſened. 


2 28288 Dass 88 | 


' CHAP. Iv, © 
Of Madger, (Rubia.) 


HERE are ſeveral forts of madder 

uſed by the dyers. M. Guettard, 
member of the Royal Academy of Sciences, 
has experienced that the /adies-bedtraw, 
or cheeſe-runnet, gallium, will yield it: 
the plant called Raye de chaye, which is 
uſed on the coaſt of Coromandel for dying 
red, is in fact a kind of ladies-bedſtraw. 
Nevertheleſs, M. d'Ambournay, member of 
the Society of Agriculture at Rouen, who 
has made ſeveral uſeful diſcoveries on mad- 
der, and whom I ſhall often mention under 
this head, has not yet been able to extract 
a good 
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a good colour. from gallium : in his future 
experiments he may perhaps be more ſuc- 
ceſsful, 

The-azala, or izari, of Smyrna, * 
they uſe at Darnetal and Aubenas, to make 
the fine carnation dyes on cotton, after the 
manner of Adrianople, is a true madder: 
ſome kinds of it grow naturally in hedges 
and woods, the roots of which, carefully 
dried, yield as fine a dye as the azala of 

Smyrna. M. d' Ambournay has cultivated 
a kind of madder, which was found wild 
on the rocks of Oizel in Normandy: the 
roots of this plant yielded as fine a dye as 
the azala. 

The ſort generally cultivated is the Rubia 
tinctorum ſattoa, C. B. ' This ſame kind 
is raiſed in Zealand, and about Liſle; they 
dry it, pulveriſe it, and ſend it to be fold 
in France under the name of madder. 

It is not poſſible to give cotton ſo fine 
a carnation colour with this madder, as 
with the azala of Smyrna; but J believe 
this is not owing to the ſpecies of the mad- 
der, ſince the Rubia tinfforum ſativa has 
yielded M. Hellot, Member of the Royal 
Academy of Sciences, as fine a dye as the 


azala. 
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We ſhall at a proper time point out 
the defect of the madder from Zealand 


and Liſle: we muſt firſt deſcribe the plant 
commonly cultivated. Madder ſends forth 


ſtalks from three to four feet long, knotted 
and rough to the touch (pl. 8. fig. I.): 


they are tolerably erect: every knot has 


five or fix leaves ſpringing from the cir- 
cumference of the ſtalk, or, as the bota- 


niſts term it, verticillious : theſe leaves are 
_ narrow, and armed at the edges 
ſmall hard teeth, which are apt to 


ach peoples clothes. 


The flowers, a, b, c, d, grow at the 


| extremity of the branches: they are com- 


poſed of a ſingle piece, in form of a cup, 
perforated at the bottom, c, and divided at 


tlie edge into four or five parts: they are 


of a greeniſh yellow colour: withinſide 


are four ſtamina and a pointal compoſed 


of a forked ſtyle, e e, ariſing from an 
embrio, which makes part of the empale- 
ment: this embrio becomes a fruit, con- 


ſiſting of two ſucculent berries Joined to- 


gether, : when the fruit is ripe, every berry 
contains a ſeed almoſt round, f g, Covered 
with a pellicle. The roots of this plant 


are long, ſtraggling, of the bigneſs of a 
gooſe- 
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gooſe-quill, woody, of a rediſh colour, 
and they have an aſtringent taſte : this 
part only is uſed in dying. M. d' Am- 
bournay, who has raiſed the. Oizel madder, 
ſays that it ſhoots ſooner in ſpring than 
that of Liſle: he adds, that the ſmall 
ſtalks incline to the ground by the time 
they are a foot long: the leaves of this 
ſpecies are narrower than thoſe of the Liſle 
madder: the principal difference betwixt 
theſe two ſpecies of madder is, he farther 
ſays, that the roots of the Oizel kind are 
ſmaller, of a duller colour, have fewer 
knots, and are leſs fibrous than that of 
Liſle. As it has given in dying a fine co- 
lour, that would better bear boiling than 
that of Liſle, M. dAmbournay ſuſpects 
it to be the ſame kind of madder, as that 
which is called azala, or izari; for he ſays, 
that the ſeed which he got from Smyrna 
produced in all reſpects the fame plant; 
yet the ſeed brought from the Levant, 
under the name of azala, produced, in the 
royal garden, the ſame kind of madder 
as that of Liſle. For my part, I ſuſpect 
the Oizel madder to be the Rubia filveſ- 


tris nonſpeſſilana major, J. B. 
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Madder will grow. in any ſoil, but not 
be of equal goodneſs. I have experienced, 
that it is not fond of a dry ſoil, though 
proper for wheat; it delights in a ſubſtan- 
tial earth with a moiſt bottom; but, if flood- 
ed, it dies: I have ſeen it thrive well in a 
rich loam on a clayey bottom ; and as the 
clay at bottom prevents the roots from pe- 
netrating very deep, they glide as it were 
on the ſurface of it, in the moiſt earth, en- 
creaſe, and grow very large. They ſay, that 
the madder raiſed in the iſland of Tergoes 
in Zealand, grows in a fat ſoil, clayey, and 
ſomewhat impregnated with alt. 

M. de Corbeillas had cultivated madder 
with good ſucceſs on a kind of bog, more 
flooded by the rain water, for want of drain- 
ing, than by the oyerflowings of the F uſain, 
a little river which croſſes it. Be it as it 
may, the land is full of large marſh-weeds : 
and one may reaſonably conclude, after the 
ſucceſs the plant has had in ſuch a ſituation, 
that drained bogs are well adapted to mad- 
der. 

M. d Ambournay has raiſed madder, with 
tolerable ſucceſs, on a kind of yellow clay, 
with a mixture of ſand, under which, a ſpit 


deep, was a bed of hard gravel: this ſoil 
was 
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was in all appearances not very good]; but, 
as it was freſh, M. d'Ambournay perceived, 
on taking up the madder, that its roots had 
penetrated into the gravel. 

When madder is to be planted in land 
that is already in tillage, to prepare it for 
the reception of this plant, it is ſufficient to 
give it a few plowings, the ſame as if it was 
intended for corn. 

If madder is to be planted on land that 
1s waſte and uncultivated, it muſt be brought 
into tilth in the manner directed in the 
Chapter on the breaking- up of waſtes, and 
ſo managed as to be in good order in April, 
May, and June. The land being well 
ſtirred and manured, it will be neceſſary to 
procure plants in the manner aner di- 
rected. 

The firſt method. It is certain m mad- 
der, as well as every other plant, can be 
raiſed from feed: for this purpoſe it muſt 
be ſown the beginning of May, at a ſmall 
depth, in beds in the nurſery, well dug and 
manured. When the madder is come up, 
it muſt be carefully weeded and watered 
from time to time. By this means, if the 
ſoil is good, and proper tillage has been 

beſtowed on it, after the ſecond year it will 


bg 
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be in a condition to tranſplant into the 
field. 
When this plant is raiſed in autumn, 
great ſpare muſt be made of the roots. 
Though this method is not ſo expeditious 
as ſome we ſhall hereafter mention, yet 
muſt we ſometimes have recourſe to it, 
particularly when at a diſtance from madder- 
grounds. 

M. d'Ambournay ſowed with good ſuc- 
ceſs madder in April and May, part of it 
in beds as I have directed, and the reſt in 
the open field: he imagines, (therein differ- 
ing from us) that every thing being in other 
reſpects equal, it is more beneficial to ſow 
madder in the place where it is to ſtand, 
than to plant ſets in the manner hereafter 
directed. The Lifle madder, which grows 
very high after the firſt year, yields ſcarcely 
any ſeed, and upon the whole much leſs 
than that of Oizel; numberl ers go 
off without ſeeding : fortunately the ſets of 
this Liſle madder take root more readily than 
thoſe of the Oizel madder. 

Second method. If we live in a province 
where madder grows wild in the woods, 
hedges, and vineyards ; or if we have a 
held of madder, the profit of which we are 
a willing 
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willing to loſe for the ſake of extending our 
plantation; we may take up the madder - 
plants, being careful not to injure the roots, 
and particularly the runners which extend 
near the ſurface of the ground: theſe plante 
are then planted entire, obſerving to extend 
the runners on all ſides. This plant has 
great numbers of them: three thouſand 
plants are enough for an acre. M. d' Am- 
bournay has put this method in nn 
and met with ſuccels. | 

Third method. When addr roots ate 
taken up for the dyers uſe, many plants 
may be preſerved without leſſening the pro- 
fit; for experience convinces us, that an 
end or ſtump of a root will grow, provided 
it has an eye or bud, and a few fibres : theſe 
muſt be planted in autumn, becauſe, in the 
common method, that is the ſeaſon for ta- 
king up the roots; but, as a part of theſe 
plants generally die, it will be proper to ſet 
them pretty thick. M. d Ambournay tnet 
with great ſucceſs, by planting ſtraggling 
roots cut into ſtumps, each having two 
buds or eyes. | 

Fourth method. When we have a largd 
quantity of ground in madder, we may pro- 
cure a great number of ſets, without much 
5 damage 


—— 


+4 
7 
' 
: 
1 
o 
» 
U : 
11 
" 
A 4 
0 * 
7 af 
1 
AT 
e C 
1 
{ 
1. 
* . 
4 
Ne 
y 
be 
14 
+128 
1 1 
1 
+ * 
i $4 
"v1 
i | 
. 
. A 
Fi 
i; ö 
, 
1 
= 
„ '- 
. 
3 
1 
*? * 
wi 
# 
: 
I 
— 3 
k 1 
18 
z 
'47 | 
. 
38 
N | 
+1; I 
» 1 
" v3ki 


238 ELEMENTS or 


damage to the madder cultivated for ſale: 
it is to be done in this manner. When 


the madder has put forth ſtalks about eight 
or ten inches long, which generally happens 


in the courſe of the months of April, May, 
or June, in the ſecond year, theſe ſtalks are 
pulled up by women, who take hold of them 


near the ground: ſome ſmall roots riſe with 


them, which take again readily, particu- 
larly if rain enſues: others of the ſtalks 
have only a red foot at bottom ; theſe do 
not ſucceed ſo well : ſuch as are only green 
and yellow ſhould be entirely rejected, very 
few of them taking root. 

M. d'Ambournay has planted ſome ets 
that had from four to eight inches of yel- 


low roots; not above a tenth part ſuceeeded, 
but the ſets that were brown and woody at 
bottom took root well. As care muſt be 


taken, in cultivating madder, to make layers 
to encreaſe the roots, moſt of them put 
forth runners which do not lie very deep : 
theſe are drawn up with the ſtalks when 
the ſoil is light, and is moiſtened with rain: 
this never injures the madder-ground : on 
the contrary, when the ſoil is ſtiff and hard, 
moſt of the ſtalks break near the ſurface of 
the ground, and have no roots. Thus, to 
have 
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have good ſets; and not hurt the ground, it 
is beſt to uſe a flatted dibble, about one 
inch and a quarter wide, which is thruſt into 
the ground to break the layers and raiſe the 
earth, at the ſame time gently drawing the 
ſtalks out with the other hand. As this work 
is ſlow, it need not be put in practice when 
the ſtalk can be drawn with a ſufficiency of 
roots, and without diſturbing the layers. 
Too large a quantity of ſtalks muſt not be 
drawn out of one ground, as it might kill 
the old plants, if at leaſt a fourth ou of 
their ſtalks were not left. 

| Theſe ſets muſt be planted as faſt as they 
are pulled, the ground in which they are to 
be put having been previouſly manured, 
plowed, and harrowed well. As it is the 
moſt uſual way to raiſe madder from ſets, I 
ſhall deſcribe the method of planting them; 
which will render what I have ſtill to lay 
on the ſubject more intelligible. 

Whilſt the workmen make little trenches 
with a hoe, by a line, about four inches 
deep, the women and children lay the ſets 
in the trenches at about three inches di- 
ſtance : other workmen cover the ſets, by 
filling the trench with the earth that is 
raiſed in making a new trench, in which 
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the women lay the ſets in manner aboye 
directed. 

This ſecond trench is filled with the earth 
of the third, and the third with earth taken 
from the interval. In this method the beds 
confaſt of only three rows of madder ; the 
rows being a foot diſtance, the beds are two 
feet wide; and there is an interval, four 
feet wide betwixt the. beds, in which no 
madder is planted, but which is ſtirred in 
the manner hereafter directed. This me- 
thod is followed through the whole field; 
and, ſuppoſing it to contain an arpent of 
land, it will require forty thouſand ſets to 
plant it. 

In Flanders they make the beds ten feet 
wide, leaving only one foot or one and a 
half of interval; but this will appear to be 

a bad method. 
I To ſucceed in a plantation of madder, it 
is neceſſary that one ſet of women ſhould be 
the ſets whilſt the workmen are 
making the trenches, and other women 
ſhould lay the ſets in the trenches, which 
are inſtantly covered. As we obſerved above, 
that the ſtalks were pulled to make. ſets in 
April, May, and June, it of courſe follows, 
that in thoſe months muſt the madder- 
grounds 
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grounds be planted : and, as in this ſpace a 
fortnight's or three weeks proper weather 
may be hoped for, a time ſhould be pitched 
upon when it is inclineable to rain, that the 
ſets may root the better. When pulſe is 
planted in the open field, they are gene- 
rally careful to have buckets of water at 
hand to dip the plants in: I ſhould imagine 
this would be of uſe in planting madder. 
What has been ſaid regards only the 
planting of ſets; for, as to the pieces of 
roots with eyes and fibres, being taken up in 
autumn, they muſt of courſe be then replant- 
ed ; but, excepting this difference, the beds 
and intervals may be made as for the ſets. 
With reſpe& to the rooted plants, they 
may either be planted in ſpring or autumn, 
obſerving the method we have recommend- 
ed for the ſets, excepting that in this caſe 
the trenches muſt be made larger in pro- 
portion to the ſize of the plants; the run- 
ners muſt be laid lengthways in the trench, 
and care muſt be taken that they are not 
covered above one inch, or one and a half, 
with earth, or the ſtalks will not ſo readily 
be put forth from them. But the beds 
muſt not be made too wide; for M. de 


Corbeilles, having made them with ſix or 
Vor. II. R eight 
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eight rows, found it expedient to reduce 
them again to three. 

About Liſle they take up the ſets in May: 
they take them from an old madder-ground, 
and plant them by hand in the new plan- 
tation. The trenches are about fifteen 
inches aſunder, and three inches interval 
betwixt the. plants in the rows. The beds 
are made ten feet wide, and are ſeparated by 
intervals from twelve to fifteen inches wide. 

As madder may be tranſplanted at any 
time of the year, it is certainly beſt to take 
the advantage of rainy weather, either to 
make a new plantation, or new plant the 
ſpots that had failed: but autumn is to be 
preferred, not only becauſe at that time of 
the year, as M. d' Ambournay obſerves, the 
ſets take root better; but alſo becauſe the 
ſets that are then up are better rooted than 
thoſe taken up in the ſpring. 

I have obſerved that madder, which de- 
lights in a moiſt ſoil, is killed when flooded : 
this may be prevented by making the in- 
tervals lower than the beds; and, on thecon- 
trary, when the ſoil is too dry, it would not 
be amiſs to make the intervals higher than 
the beds. It is true, this diſpoſal of them 
does not continue long, becauſe, as will be 


hereafter obſerved, the intervals muſt be 
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lowered to raiſe the beds: however, it will 
ſtill be of ſome uſe to the young plants. 

The work in a madder-ground. might be 
much leſſened, if it was planted with plants 
raiſed from ſeed, or with ſets : for this pur- 
poſe a trench is made with a plow ; women 
lay the plants in the trench, obſerving to 
lay the ſets all the ſame way ; the plants are 
then covered by making a ſecond furrow. 
No ſets are put into this furrow ; it is filled 
by drawing a third, in which ſets are put, 
which being covered, completes the bed, 
which in this method contains only two 
rows of madder. 

If the madder was planted in autumn, it 
will be ſufficient to give it, from time to 
time, a few ſlight ſtircings with a light 
plow ; and, as theſe ſtirrings are more in- 
tended to looſen the earth within reach of 
the plants, than to give them vigour, they 
ſhould not be given when the weather is 
wet, and the earth apt to knead and clod. 
Before the months of June or July a flight 
ſtirring ſhould alſo be given to the intervals 
of the madder-grounds planted in fpring. 

At Liſle they give all the plants a flight 
tillage with a very narrow inſtrument ; and 
at this time they lay down on all fides the new 
ſhoots, which they ſlightly cover with earth. 

R 2 When 
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When the ſhoots of madder are a foot 
long, the beds are weeded by women: after- 
wards the earth of the intervals having been 
well ſtirred cloſe to the beds, the workmen 
lay, on the earth of the intervals, part of the 
ſtalks of the firſt row, and cover them one 
inch and a half, or two inches, with the looſe 
earth of the ſame intervals : hence reſults 
the great advantage which M. de Corbeilles 
has derived from plowing the intervals, the 
earth being thereby looſened, and made 
ready to cover the layers ; which in the me- 
thod followed at Liſle is with great difficulty 
performed, as well as when the earth is 
ſuffered to grow hard. 

In this operation it will be neceſſary to 
take great care not to cover the layers en- 
tirely with earth: their extremity ſhould 
be uncovered, or the whole branch would 
die ; but, this point attended to, the tender 
ſtalk that is covered is converted into roots. 

It will be ſome time before theſe branches, 
converted into roots, will have ſo good a 
colour as the true roots : it is on this ac- 
count that I would not recommend all the 
ſhoots to be laid down, but that ſome ſhould 
be left to every plant, which by that means 
will be more vigorous, and produce finer 
roots. I have in various parts of my works 

made 
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made it evident, that plants multiply their 
roots in proportion to their productions above 
the ſurface of the ground. 

When there are three rows on every bed, 
the ſecond ſhould be laid down betwixt the 
plants of the firſt, as we have directed: the 
layers being covered two inches thick with 
earth, the branches of the third row are 
laid betwixt the plants of the ſecond, and 
are covered: by this means the bed is made 
a fpot wider at the expence of the interval. 

When there are but two rows in a bed, 
the one is laid to the right, and the other 
to the left : this widens the beds two feet, 
and the intervals are made in proportion 
narrower. 

To do this work expeditiouſly, after ha- 
ving ſtirred the intervals with a common 
plow, on each fide cloſe to the beds a ſmall 
furrow is to be formed, to receive the layers, 
which are to be lightly covered with a hoe: 
this does not take up much time. 

In years chat are very fayourable to the 
growth of madder, it ſometimes happens 
that theſe layers have ſhot a foot in length : 
the work above mentioned may then be re- 
peated, and the beds are a ſecond time wi- 
dened at the expence of the intervals. It 
15 but ſeldom this happens; but when it does, 
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in every layer a vertical ſprig muſt be left 
uncovered, for the perfecting the roots, 
which, being the uſeful] part, ſhould moſt 
engage our attention. 

M. d'Ambournay is of opinion, that the 
layers do not yield near ſo great a quantity 
of dye as the true roots : for this reaſon he 
would not have the ſtalks of this plant laid 
down, but rather that they ſhould be planted 


cloſe together. I do not condemn this me- 


thod ; but it is always of ſervice, beſides 
the ſtirrings that are from time to time to 
be given, to earth the beds in March, before 
the ſtalks appear: this makes it neceſſary to 
have proper intervals. I can indeed affirm, 
that in good land, the layers, after a proper 
length of time, will turn into roots that 

are not hollow, and of a fine colour. 
Finally, to make the culture of madder 
in ſome ſort reſemble the other methods to 
which the countrymen are accuſtomed, 
M. d'Ambournay cauſed ſome of it to be 
planted or ſowed under furrows in rows 
like kidney-beans. Madder muſt be hoed 
and earthed-up in the ſame manner kidney- 
beans are ; and this way ſucceeded beſt, as 
the countrymen had only to follow their 
old track. To pleaſe ſuch as cultivated this 
plant, 
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plant, and were unwilling to loſe a crop, 
M. d'Ambournay cauſed a row of madder 
to be ſown, and a row of kidney-beans 
alternately, that the two plants might come 
up at the ſame time, as they required the 
ſame culture; and that, after the crop of beans 
was off, the land might be left for the mad- 
der. I know not the reſult of this experi- 
ment. But to return to the old culture. 

The ſtalks of madder ſhould never be 
pulled up the firſt year, particularly ſuch 
as are connected with the layers: as they 
have not yet put forth many fibres, they 
would be pulled entirely up : they might 
indeed be cut, but they had better be left 
to die of themſelves. 

At Liſle they have a cuſtom of digging 
the path one foot and a half, or two feet deep, 
in order to lay the earth on the beds, in the 
month of March in the ſecond year. 

In April, May, and June, if they are in 
want of plants, they pull the ſets in the 
manner above deſcribed ; after which the 
care of the madder-ground till Auguſt con- 
ſiſts only in weeding it, and giving the in- 
tervals a few flight ſtirrings with the plow: 
but it would not be amiſs alſo to hand-hoe 
the middle of the beds, on which there are 

R 4 but 
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but two rows ; this will be of ſervice to 
the roots. 

In September the madder- ſtalks may be 
cut and dried. At Liſle they mow the mad- 
der in Auguſt; and it is on this account 
that the people of Flanders aſſert, that mad- 
der bears no ſeed that is fit for ſowing; 
and M. d'Ambournay alſo ſays, that the 
Liſle madder bears no good ſeed the firſt 
year. The dried madder-ſtalks are excellent 
fodder for cows ; the feeding on them makes 
the cows give a great deal of milk, of a co- 
lour inclinable to red; and the butter made 
of it is yellow, and well taſted. 

If ſeed is wanted for ſowing, the mad- 
der muſt not be mowed till it is ripe. 

When this work is done, it will be pro- 
per to give the intervals a light ſtirring, to 
keep them in good tilth; for it is on them 
the bedg are to be formed the following 

ear. 

I ſhould obſerve, that when the crop of 
madder is taken up. and the ſoil unoccu- 
pied, it muſt be tilled throughout, to pre- 
pare it for planting, as at firſt, Care mult 
be taken td form the beds in the middle 
of the former intervals, and in other re- 
ſpects t the directions given for the firſt plan- 


tation muſt be obifrved. Eighteen months 
| after- 
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afterwards, when the ſecond crop of mad- 
der is off, if this ſame land is ſown with 
corn, it will yield abundant crops; for, be- 
fides the madder's not impoveriſhing the 
land, the frequent ſtirrings required in its 
culture prepare the field admirably for 
any future production : yet, if after a term 
of years it is thought proper to plant the 
field again in madder, the land muſ} he well 
dunged the year before it is planted. 

The roots are the uſeful part of madder; 
it is theſe that muſt recompenſe the planter 
for all his trouble and expence. Theſe 
roots are taken up in October or Novem- 
ber. 

It is à general complaint, that the pea- 
ſants about Liſle, being in too great a 
hurry to enjoy the fruits of their labour, 
take up their madder before the roots have 
attained 2 proper ſize; the Zealanders let 
their madder-roots grow larger. A me- 
dium is however to be preſerved ; for an old 
root, that has been long in the ground, yields 
leſs dye than a young root, that is about as 
big as a large gooſe-quill. But, if the roots 
are too ſmall, it will be more profitable to 
wait another year before they are taken up, 
61 they will be of little uſe. In this caſe 

| the 
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the beds ſhould be hand- hoed in Feb 

or March, before the madder ſhoots, and 
ſupplied with freſh earth from the intervals, 
and manured with ſheeps dung. | 

The moſt expeditious method of taking 
up this root, is to run a cultivator along 
the beds without a coulter: the women 
who follow, pull out the roots, and put 
them into their aprons as faſt as the men 
break the clods with hoes, Cc. 

Another method, which is more trouble- 
ſome, but damages the roots leſs, is to 
turn the earth of the beds into the inter- 
vals with a three-pronged fork : if it turns 
up in clods, the workmen break them, 
and the women gather up the roots, either 
in baſkets or their aprons. 

If the roots are taken up in dry wea- 
ther, there is no occaſion to waſh them ; 
but, if the earth is moiſt, they muſt be 
waſhed, which ſhould be avoided if poſ- 
fible; for the colour of the water ſhews 
that it takes away part of their quality: 
it is better to clean them with the hands : 
the kiln and the flail, as we ſhall in due 
time obferve, will complete their clean- 
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Unfortunately the tap-roots, which are 
often the beſt, and of which there are be- 
ſides a great number in deep ſoils, cannot, 
as M. d'Ambournay obſerves, be extracted 
by any of the methods above recited. The 
layers have not this inconvenience, and the 
roots of the ſets run much leſs to tap-root 
than the plants that are raiſed from ſeed. 

As the roots are gathered up, they are 
ſpread on a dry paſture; for, whilſt there 
is wind and ſun-ſhine, it is moſt expedient 
to take all advantages of beginning to dry 
them before they are houſed. To prevent 
any loſs in carriage, they line the waggon 
with a thraſhing-cloth. As faſt as theyare 
carried in, they are ſpread on barn-floors, 
or under penthouſes, and as ſoon as poſſible 
put into the kiln to be ſufficiently dried, 
that they may run no riſk of fermenting 
or ratting. Some of the kiln-expences 
might doubtleſs be ſaved if the roots were 
partly dried in the field; but to do this 
it would be more proper to take them up 
in the ſpring, when the ſun has more 
power than in autumn. 

As it is a large expence to build a kiln, 
and as in each diſtrict there are but few 
that can afford to lay out ſo much money, 

og ſuch 
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ſuch as have none generally ſell their rats 
to thoſe that' have. 

' Madder-root i is with difhculty dried : its 
fap i is viſcous, and it loſes i in the kiln ſe- 
ven eighths of its weight. 

As I propoſe treating of the kiln at large, 
it is ſufficient to obſerve at reſent, that it 
muſt be heated till one of M. de Reaumur's 
thermometers points thirty or thirty- five 
degrees above Zero, I do not however 
imagine, that any inconvenience would en- 
ſue, if that degree of heat were exceeded; 
on the contrary, I am apt to think that 
the Zealanders exceed it much. But we 
may lay it down as a general maxim, that 
it is better to leave the madder longer in the 
kiln with a moderate heat, than hurry its 
drying too much : ſome ſmall experiments 
induce us to think that the madder would 
be of a better quality, if it could be entirely 
dried in the ſun, or even in the ſhade by 
the ſole action of the air upon it, which, 
they ſay, is the practice in Smyrna, where 
the air is much drier than in Flanders. 

I imagine, that if madder was taken up 
in the ſpring, the hot weather would extract 
a great part of the moiſture of the roots; 
and by this means the charges « of drying 
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in the kiln would be greatly leſſened : the 
only inconvenience is the difficulty of pro- 
curing workmen at that time of the year. 

J would recommend, that as ſoon as the 
roots are taken up, they be carried into the 
neighbourhood of the kiln, thinly ſpread 
on a level graſs-plat, well expoſed to the 
wind and ſun, and from time to time 
turned: it will be alſo neceſſary in rainy 
weather, as well as every night, to put them 
undet penthouſes; and, that there may be 
no occaſion for very large ſheds, it will be 
beſt not to take up all the roots at once, 
but in parcels, in proportion to the accom- 
modations there are for drying. It is on 
this occaſion the planter ſhould vary his 
methods of practice according to the wea- 
ther: if the dry weather ſeems likely to 
hold, he ſhould take up a great quantity 
of madder, and take advantage of the wea- 
ther, as it will be a means of ſaving him 
much trouble and expence: if the wea- 
ther is wet, he muſt only take up the quan- 
tity he can conveniently houſe and dry in 
a few days. | 

'M. d'Ambournay has dried madder in 
the ſun, and obtained fine dye from it: 
he approves much of the method we have 

2 pre- 
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preſcribed; he is of opinion, that no roots 
ſhould be taken up in autumn but ſuch 
as are wanted for planting, and that it is 
better to put off till ſpring the taking up 
what is intended for the dyers, that all 
poſſible advantages may be taken of the 
hot ſun and drying winds, to fave the ex- 
pence of kiln-drying. 

In the common way it is not enough 
that the madder is dried ſo as to keep, but 
it muſt alſo be reducible to powder. 

Madder is dried enough when it breaks 
ſhort on being bent: but it muſt be ob- 
ſerved, that it continues to dry, if, after be- 
ing taken out of the kiln, it is ſpread thin 
on a dry floor; for the moiſture of it goes 
off in vapours. 

Before the roots are entirely cold they 
lay them on cloſe wicker hurdles, and thraſh 
them lightly with a flail: they are then 
fanned, to ſeparate the larger roots from the 
fibres, and alſo from a part of the outer 
bark, and the fine earth, which'the heat of 
the kiln has cauſed to ſeparate eaſily from 
them. All theſe ſubſtances, which might 
hurt the colour of the dye, fall either un- 
der the hurdles, or to the bottom of the fan. 
The ſmallroots, diveſted of their outer bark, 
may 
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may be rejected as uſeleſs, though in Hol- 
land they do not ſuffer them to be waſted; 
for they uſe them in ordinary dying. 

M. d'Ambournay has communicated to 
me a method of peeling madder, invented 
by M. Pagne, of Darnetal. They put the 
madder-roots, after being picked clean and 
dried, into a large ſack of coarſe cloth: in 
this they are violently ſhaken ; and the cub- 
bing of the ſack, and that of the roots, one 
againſt the other, almoſt eatirely detaches 
the outer bark, which is completely ſe- 
parated in the fanning : by this means fine 
roots of peeled madder are procured, as 
ſuperior in effect to the azala, as that is 
ſuperior to the beſt Dutch madder. But 
this is not to be done, except the dyer is 
curious and nice enough in his practice to 
give 2 price in proportion to the expences 
it occaſions. 

M. 4'Ambournay poſitively aſſerts, that 
if madder is taken up in ſpring, and the 
weather is tolerably favourable, the roots 
may be dried in the ſun ſo as to keep with- 
out the uſe of the kiln; which is ſaving a 
great expence. 

I have had no opportunity of mike 
experiments extenſive enough to ſupport 

this 
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this afſertion ; and, when 1 thought of 


drying madder in the ſun, it was only to 


leſſen the expence of the kiln, which I 


think however very neceſſary. 
M. d'Ambournay adds, that, to accele- 


rate the drying: of the madder roots, he 
ſpread them on a kind of brick floor. If 
this method of drying ſucceeds in large 


concerns, the world -will be much obliged 
to this gentleman: but we ſhall in due 
time mention another diſcovery, which we 


think ſtill more uſeful. 
Compact light ſoils bear better madder- 


roots than ſuch as are very rich and moory. 
The land ſhould not only bear roots of a 
good quality, but in ſufficient quantity to 
repay the planter his expences, and recom- 
penſe him for his trouble. According to 
an experiment made near Tours, an arpent 


of one hundred perches (each perch twenty- 


two feet) produces eight thoufand weight 
of green roots. 

The firſt experiments of M. de Cor- 
beilles yielded at leaſt as conſiderable an 
encreaſe. In the year one thouſand ſeven 
hundred and fifty-ſeven, half an arpent 
yielded in the fame proportion, bearing a 


crop almoſt as large as three arpents and 
*  & half 
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à half yielded in many places in the neigh- 
bourhood. But it is very ſeldom that an 
arpent bears ſo much as eight thouſand 
weight of green roots; one arpent with 
another, not more than four, five, or fix 
thouſand weight can be expected from an 
arpent. | | 

When the madder comes out of the 
kiln, it may be fold to the dyers : fome ra- 
ther chuſe to buy it in the root, or, as it is 
generally called; in the branch, than ground. 
But, as this root eaſily imbibes moiſture, it 
ſhould, when it is taken from the kiln, be 
laid cloſe and regularly in barrels, which 
are to be immediately. headed. In this 
ſtate the madder may be carried to market, 
or, if it is not to be carried far, it may 
be put into ſacks. _ 

Such as propoſe to reduce the roots to 


powder, ſend it immediately from the kiln . 


to the mill; but, as they cannot be ground 
as faſt as they are dried, they are put into 
facks, and laid in a dry place, for inſtance, 


under the kilns, till the mill is ready to 


receive them; and this ſhould be as ſoon 


as poſſible. 


Before I deſcribe the method of grinding 
this root, it will not be improper to give 
Vor. II. 8 an 
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an account of an important diſcovery made 
by M. d'Ambournay. Not being able to 
dry the roots he had taken up about Octo- 
ber, with a kiln, he determined to uſe them 
green. He began by waſhing them, to 
take off the earth; and, as he had formed 
an opinion that this root loſes, in drying, 
ſeven eighths of its weight, he imagined 
that eight pounds of the green root ſhould 
be uſed in a bath, that would have taken 
only one pound of the dried and pulve- 
riſed root: he beat this green root in a mor- 
tar, and uſing rather more water than com- 
wo, he dyed ſome cotton in the cuſtomary 
Finding that the bath till retained 
a be deal of colour, though the cotton 
bad imbibed fo deep a dye, that it under- 
went two boilings to reduce it to the 
uſual colour, he repeated his experiment, 
and found that four pounds of green mad- 
der have the ſame effect as one pound of 
root dried and pulveriſed: whence he 
concluded, that half the madder which is 
commonly uſed might be ſaved. This how- 
ever is not the only ſaving. 
1. There is no occaſion to build kilns, 
or ſheds. 
2. Thefe 
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2. There is no loſs from drying it ei- 
ther too much, or too faſt. 

Ro The waſte and expence of peeling 
and grinding the root is ſaved; as, when 
theſe are done, all the roots that are no 
bigger than packthread are waſted. 

4. The mill-expences are ſaved, as well 
as the waſte and fraud that is practiſed at 
it, and the inconvenience of nt till 
it- is at liberty. _ 

5. Finally, the roots do not evaporate 
and ferment, as they do when they are 
ground, | unleſs immediately uſed. 

All theſe advantages taken together may 
amount to a ſaving of five eighths at leaſt, 
The planter that knows how to dye, can 
put bis knowledge in practice as ſoon as 
he has roots large enough to be taken up; 
and the dyers by trade will by degrees be 
ſenſible of the advantage, and ſhare the 
profit with the planter, when madder- 
grounds are near them ; for, as madder has 
no particular time of maturity, when the 
planter carries a parcel of green roots to 
the dyer, he will be ſure of a market for 
them in that ſtate, without being ſubject 
to a trouble, which, though in itſelf not very 
conſiderable, is dreaded on account of its 

8 2 no- 
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novelty, or to an expence that he can by 
no means afford. The dyer can buy his 
root daily, as he wants it, in proportion to his 
conſumption ; or he can let the farmer know 
the quantity of madder he ſhall want, and 
the time it ſhall be ſent to him. 

This experiment, beſides reducing. the 
price of dying, will be a means / of reducing 
the price of our goods at foreign markets. 

In all I have ſaid T have made uſe of the 
very words of a paper, which M. d'Am- 
bournay was ſo kind as fo ſend me. I ſhall 
only obſerve, that, as there are many caſes in 

which there is a neceſſity for drying mad- 
der, when it is to be ſent any conſiderable 
diſtance, it will be neceſſary to take notice 
of the method of drying its roots; but I 
ſhall firſt point out the marks by which 
good madder may be known, either in the 
branch, or in powder. 

Merchants and dyers ſhould . the 
difference betwixt good and bad madder. 
But we ſhall impart our knowledge in this 
matter for the ſake of the planters, were it 
only to guard them againſt the ill-founded 
aſſertions of the buyers, who are very apt 

to depreciate it, to get it the cheaper. 


This 
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This root, which is one of the beſt in- 

gredients that can be uſed for dying wools 
and ſtuffs, gives them a red colour, not ve 
bright, it is true, but which reſiſts, without 
alteration, the influence of the air, the heat 
of the ſun, and the effects of the ingredients: 
made uſe of to try colours: it contributes 
alſo to make other mixed colours laſting z 
finally, a method is found out of giving 
cotton a very pleaſing and laſting carnation 
colour with it. All parts of the root do not 
yield this red; the dye of ſome parts fades, 
other parts are worth nothing at all. 

In examining a well-conditioned root of 
madder with a microſcope, under the outer 
bark in the fleſh may be perceived certain 
red particles, which certainly yield the co- 
Jour which the root contains; but there is, 
beſides this, ſeen a great quantity of woody 
ſubſtance of a fallow colour; and this ſub- 
ſtance probably impairs the firſt- mentioned 
colour. According to M. de Tourniere, 
this fallow colour is not ſo gqod a ſhade as 
the red; and he imagines that lyes, &c. give 
a brightneſs to the colours dyed with mad- 
der in no other reſpect than by abſtracting 
this fallow colour. The ſun and dews have 

83 * 
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the ſame effect on yarn dyed with madder, 
when it is expoſed on the graſs. 

M. de Tourniere alſo imagines, that the 
part which yields the red, is, in the green 
root, diſſolved . in a mucilaginous juice; for 
the bark, and the other parts which contain 
molt red, are alſo moſt ſycculent : by dry- 
ing them in a kiln they loſe ſeven eighths 
of their weight, and yet the roots are not 
perfectly dry: for they bend before they 
break; they are rather bruiſed than ground 
by the mill; and this unctuous powder is 
apt to clot: it is true, that in time they 
Joſe this unctuouſneſs, and become dry; but 
at the ſame time the quality of the red 

articles is lowered. Theſe obſervations 
are well deſerving of attention; for they 


make it evident to us, that theſe valuable 


=_ may be impaired by too great a 
eat: ſuppoſing it unctuous, were it too 
much dried, perhaps water would not diſ- 
ſolve and ſeparate its parts. Finally, theſe re- 
flections of M. de Tourniere agree very well 


with the experiments of M.-d'Ambournay, 


and convince us that madder-roots may be 
uſed green with very conſiderable advantage. 
But green madder can never be uſed, except 
when {he grounds Jie convenient for the 

Sens 


AGRICULTURE. 263 


dyers: thus, when madder is to be carried- 
to any conſiderable diſtance, it muſt of courſe 
be dried, and We, I ſhall relume 
this ſubject. 

1. As madder-roots are very apt to fer- 
ment when they are bought green, it will 
be neceſſary to examine carefully whether 
they are ſpotted, or have a muſty ſmell: if 
the fermentation has given them a black 
hue, they are by all means to be rejected. 

2. The roots to yield a fine dye ſhould 
be freſh: ſuch as are duſty' on being broke 
muſt therefore be rejected, and with ſtill 
greater reaſon thoſe that are rotten and 
worm-eaten : on the contrary, ſuch ought to 
be preferred as have a ſtrong ſmell ſome- 
what like that of liquorice : the ground- 
madder ſhould be unctuous, and run into 
clots on being handled. 

3. As madder is ſold by weight, it is an 
advantage to the purchaſer to have the roots 
quite dry; but he ſhould be careful that 
they have not been kiln- burnt: ſuch as 
have a ſtrong ſmell have ſeldom this defect. 
Too haſty a drying wrinkles and ſplits the 
bark; and, as it then ſeparates very eaſily 
from the wood, the moſt uſeful part is loſt : 


the bark therefore ſhould be ſmooth, entire, 
S 4 | and 
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and adhering to the wood : but we muſt 
not confound the true bark with the outer 
bark, or epidermis, which would only leſſen 
the brightneſs of the colour. 


4. The largeſt roots are not always the 


. beſt : they are frequently yellow, and have 


but little of that red part which alone yields 
the colour. The very ſmall roots are of 
little value, as they have too much outer 
bark, which hurts the colour : but thoſe of 
the beſt quality are from the ſize of a gooſe- 
quill to that of the end of the little finger. 
5. In breaking the roots there may be 
ſeen, as I have already obſerved, two ſub- 
ſtances differing | one from the other : that 
which inclines to a yellow only, hurts the 
dye : that of the deep red is the part really 


_ uſeful; conſequently the higheſt coloured 


roots ſhould be preferred. 

It would be a uſeful diſcovery could there 
be a method found out of extracting the 
red particles without any mixture with the 
fallow or yellow part: I am of opinion 
the trials ſhould be made on the green root, 
that the red particles, which are then in a 
ſtate of diſſolution, r be more eaſily ex- 
tracted. 


p. 44 
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6. As the ſureſt method of knowing the _ 
quality of madder is to make a trial of it 
on ſome piece of ſtuff, it will not be amiſy 
if ſuch as plant much of it accuſtom them- 
ſelves to make this trial, that they may 
demonſtrate to the purchaſers the quality 
of their roots : the following proceſs for 
doing it, is extracted from the works of 
M. Hellot. 

To dye a pound of woollen yarn, a bath 
muſt be made with five ounces of allum, 
and one ounce of red tartar, diſſolved in a 
ſufficient quantity of water ; the wool that 
is to be dyed muſt be well drenched in this 
liquor: in about a week half a pound 
of ground madder- root is to he thrown 
into water as hot as you can bear your hand 
in; and, after having mixed the water and 
powder together with a ſtick, the wool is 
put into it; and the bath muſt be kept hot 
for an hour, but not boil; for, if it did, the 
colour would be dull: but towards the end 
of the time the bath is made to boil; but 
the yarn muſt be inſtantly taken out. 

As very trifling circumſtances will affect 
the beauty of the colour, i it will not be amiſs 
to make at the ſame time two trials with 
the ſame yarn; one with the madder that 

hs is 
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is to be proved, and the other with the fine 
madder of Zealand, or azala: the beauty 
of the MKains will determine which is the 
beſt madder. 

As theſe trials may as well be made on 
two or four ounces of yarn as a pound, the 
baths may be made accordingly. I ſhall 
now treat of the methods of drying and 
pulverifing madder. 

We have obſerved that green roots are very 
apt to ferment ; it is therefore neceſſary to 
abſtract the great quantity of moiſture that 
cauſes it. If the weather is very dry and 
hot, it is certainly adviſeable to take the 
advantage of it to dry the roots in part, and 
ſave wood ; but, if the weather is damp, the 
roots muſt be ſpread under ſheds, or on barn» 
floors, and often moved; for, if they were 
laid in heaps, they would ſoon heat, and 
change, more or leſs, according to the ſtate 
cf fermentation they were in. With care the 
fermentation of the roots may be greatly 
leſſened; and, according to M. d'Ambour- 
nay's opinion, they may even be kept good 
for ſome time; but the roots cannot by 
theſe means be made dry enough to pre- 
ſerve them from any change. For ſmall 
crops a common oven will ſerve; but it muſt 


Z not 
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not be heated to above forty-five or fifty de- 
grees of M. de Reaumur's thermometer. 
But this method is very tedious, and it 
would require very large oyens to ſupply the 
place of kilns. To ſave the expence of 
building a kiln, I would recommend the 
making a place over the roof of the oven, 
to put the roots in, that they may begin to 
dry: but, if we grow much madder, it is 
abſolutely neceſſary to have a kiln propor- 
tioned to the quantity that is to be dried, 

not only of our own crops, but thoſe of the 
peaſants that cannot afford kilns. 

The kilns may be made of very different 
forms, many of which are of equal good- 
neſs ; but, when a man propoſes building 
one, he ſhould be attentive, 1, That it may 
contain a large quantity of roots; 2. That 
it may be worked with caſe; 3. That as 
little fuel as poſſible may be uſed ; 4. And 
that it be ſo contrived as to retain an equal 
and moderate heat. To make theſe matters 
eaſy to planters, we ſhall deſcribe the kilns 
that have been long in uſe at Liſle for drying 
madder-roots: we ſhall point out their defects, 

as well as the defects of two kilns that were 
ſucceſſively built at Corbeil ; and laſtly wo. 
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ſhall mention the attempts we have made ® 
to improve and Nerat them. 


a 4.0 #4 " » 


SECT. 1. Deſeription 7 the Life Kin. 


This kiln differs very little from that | 
uſed for drying malt. Ta bave a. general 
idea of it, we muſt ſuppoſt there js a large 
furnace, in which a great fire is made; this 
furnace is made under an arch: the hot air 
and ſmoke paſs through, funnel over. the 
furnace, and ſpread themſelves in a ſpace in 
form of an inverted'ppramid,:the bottom of 
which is covered with a perforated floor, on 
which the madder- ts are ſpread. This 
is the general form of the kiln; hut I ſþall? 
give à deſcription of it according to the 
figures in the plate, for the uſe of ſuch as 
intend to build ane, 

The figure 2. pl. 8. repreſents the ſeQtions 
of a building containing a madder-kiln. 
this building may be ſeen a vault, K K, 
a ground floor, L L, and a firſt ſtory, G G, 
over which we are to ſuppoſe a granary, H, 
The foundation of the brick-work of the 
kiln is ſomewhat lower than the bottom © 
the vault ; the walls terminate in arches gt 
the bottom of the firſt ſtory ; the fide-walls 

of 
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of the building ſerve as upright ſupporters ; 
and the arches of the kiln are ſuſtained by 
jams which are put into the ſide-walls. All 
this will be better underſtood by explaining 
the letters of reference. 

A, (pl. 8. fig. 2.) an aſh-hole two feet 
wide, three Fo. and a half deep, and two 
feet three inches high. B, the furnace with 
an iron grating, b b, at bottom: C, a pricked 
line, which determines the height of the fur- 
nace door; this aperture is ſixteen inches 
wide, and ſeventeen high. D, the chimney. 
B, the perforated funnel, which diſperſes the 
heat by means of the holes i i i. It is to 
be obſerved, that this chimney is entirely 
covered at the top, to prevent any thing 
falling into it. I I I, holes two inches 
ſquare, by which the heat eſcapes; they are 
placed chequerwiſe. F, an empty ſpace 
into which the heat goes out of the funnel 
before it reaches the upper ſtory, G. G, 4 
floor ſet with ſquare tiles, on which the 
roots are to be ſpread one foot and a half 
thick *. Theſe tiles are fifteen inches long, 
ten or eleven wide, and two thick: they are 
perforated with conic holes, as here repre- 

ſented. 


„ Madder muſt be from time to time ſtirred with iron 
forks, that it may dry equally; 
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ſented. H H, tubes four inches wide, 
by which the ſuperfluous ſmoke eſcapes, 
and threugh which fall the duſty particles 
that drop through the holes in the tiles 
of the floor G. Theſe tubes are ſtopped 
by a little iron door, which is opened when 
the heat is too great. 

K,. the vault in which the fuel is kept, 
L, places where the undried madder is 
ſafely kept. M, iron joiſts two inches 
thick, traverſed by bars which. bear. the 
tiles that compoſe the floor. N, iron braces 
fixed to the beam P, to ſupport the floor G. 
P, the beam of the ſecond tory. .,Q, a 
caſement, or window, to be opened at, the 
beginning of every drying, to let out the 
ſmoke: . When the madder begins to dry, 
theſe caſements are ſhut, to keep in the 
heat. There are alſo in the ſecond flooring 
two trap-doors, which are opened to .let 
out the ſmoke and ſteam. 

Fig. 3. repreſents the plan of the fur- 


nace. The three iron bars which croſs it 


are each two inches and a half broad, and 
ſix lines thick; they are let into the 
walls three inches : the bars of the grating 


are one inch ſquare, and rivetted to the 


In this plan are to be ſeen the 
tubes 


other bars. 
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tubes marked H, to ſhew that they run the 
whole depth of the furnace. Theſe tubes 
are very neceſſary to convey into the kiln 
the heat from the body of the furnace. 

Fig. 4. repreſents the plan of the tiled 
floor, G: it is ſixteen feet ſquare. 

As the furnace we have deſcribed reſem- 
bles that 'uſed for drying malt, I was will- 
ing to obſerve in what manner it was 
dried, and remarked that they lay it about 
nine inches thick, and that it is very hot 
at bottom. When M. de Reaumur's ther- 
mometer was applied, it roſe upwards of 
twenty-two degrees above Zero; but the 
upper part, being influenced by the exter- 
nal air, heats but little: the ſteam that 
riſes, being condenſed by the cool air, is re- 
duced to water, which occaſions the upper 
part of the bed of malt to be always wet : 
for this reaſon it muſt be often turned. In 
this method, by being often wetted with 
the ſteam, the bed of malt is much retarded 
in its drying. I imagined this inconve- 
nience might be removed, by preventing 
the external air from affecting the ſurface 
of the bed: and this would be effected by 
making a covering for it; and, if this co- 
vering could be fixed within à foot of the 

malt, 
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malt, another advantage, which I fhall men- 
tion, would reſult. 

It is well known in phyſics, thas the 
vapours which ariſe from heated matter 
have a great power of penetrating and heat- 
ing the matter whence they proceeded, pro- 
vided they are collected, and in ſome man- 
ner reverberated on the matter to be heated: 
it is on this principle the machine was con- 
ſtructed in which the bones of animals 
could be diſſolved; and we know that, in 
an equal degree of heat, water has eight 
hundred times more volatility than air; and 
vapours or ſteam contain a great deal of 
water F. 

This induced us to think that it would 
be of great uſe to reverberate the ſteam on 
malt and madder roots, by means of the 
covering above mentioned. M. Villot, a 
brewer, at Paris, who takes all opportuni- 
ties of improving his beer, has made ſome 
experiments of this nature, and in part 
ſucceeded. It is only neceflary then to 
contrive a method of putting this in ex- 
ecution 


+ We could relate many experiments, which we have 
made to ſoften wood by the ſteam of water. But we chaſe 
to refer to thoſe related in the Treatiſe of Huſbandry. 
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ecution in a large building: of which we 
ſhall in due time take notice. 

One great defect of the Liſle kiln is, that 
the ſmoke, mixing with the roots, charges 
them with fuliginous matter, which pro- 
bably hurts the colour, and is perhaps 
the cauſe. of the difference betwixt the 
Levant madder and that of Liſle, theſe laſt 
being by no means fit for dying cotton as 
done in the Levant : beſides, in theſe kilns 
the workman cannot properly regulate his 
fire: theſe defects might be removed by 
making the middle cloſe, and terminating 
it in a tube of caſt or hammered iron 
to carry off the ſmoke: the floor, ſup- 
ported by iron bars, might very well be 


diſpenſed with, and inſtead of it one of 


wood lattice, wicker work, or iron wire, 
would do; for, the funnel once properly ſe- 
cured, there would be no danger of fire. 
In order to enable every one to vary the 
conſtruction of theſe kilns, we ſhall add 
ſome reflections and obſervations made with 
great care by M. de la Levrie, who ſuperin- 
tended the building of two kilns at Corbeil. 


SECT. II. Remarks on the Kiln uſed at Lille, 


It will not be amiſs to begin by relating the 
experiments made with two kilns, built one 
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after the other at Corbeil, to dry madder, 
as thereby the advantages of that herein 
after propoſed will be more evident. 

The firft of theſe kilns was twenty-one 
feet long, twelve wide, and ten' feet high : 
within-fide it was ſurrounded by three ſtages 
of hurdles, like ſhelves, four feet wide, and 
twenty inches one from the other ; the firſt 
ſtage was five feet from the ground: on 
theſe ſtages the green madder was laid 
eight inches thick. - In the upper floor was 
a trap-door, which opened to let out the 
ſteam of the root. The furnace, which 
was not without defect, went three fekt 
within the kiln : it was ſupplied with fuel 
from without: within-fide it was furniſhed 
with metal tubes, which paſſed through the 
fire: theſe tubes received at one end the 
outward air, which they diſcharged within, 
very hot, by an aperture two feet from the 
ground. The effect produced from this 
kiln, was as follows: the three ſtages being 
filled with roots, thaſe on the upper ſtage 
became dry enough to ſend to the mill. It 
is true, they dried but ſlowly, becauſe the 
ſteam, which proceeded, though in no great 
quantity, from the two lower ſtages, wetted 


2 under part of the hurdles of the firſt 


ſtage, 
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| age, thereby retarding the work. The 
heat, which was not powerful enough to 
raiſe all the moiſture of the madder-root 
on the lower ſtages in ſteam, made them 
ſweat abundantly, ſo that the under parts 
of the hurdles were covered with drops of 
water as big as the finger's end, which fell 
from the ſecond ſhelf on the firſt, where 
they wetted the root; and from the firſt 
ſhelf they fell to the ground. On the up- 
per ſhelf were very few of theſe drops of 
water, except for a very ſmall ſpace of 
time after the kiln had freſh roots put into 
it, becauſe at the upper part of the kiln the 
heat was powerful, and regularly diſperſed, 
whilſt at the bottom it was cold. At each 


ſtage was fixed one of M. de Reaumur's 
thermometers: after four days continual 


fire the loweſt ſcarcely roſe to eighteen de- 
grees; the ſecond, ſomewhat higher ; and 
the uppermoſt never paſſed eighteen de- 
grees, which is thought ſufficient, when 
the drying is not retarded by any ſteam 
from below. When the dried root was 
carried to the mill, the root from the ſe- 
cond ſtage, which had loſt part of its 
moiſture, was removed to the third, and 
that of the firſt ſtage, ſtill wet, was laid on 
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the ſecond, the firſt ſtage being filled with 


freſh roots. The loweſt thermometer then 


fell to fourteen degrees, and the upper- 
moſt to Zero: this induced them to. dry 
all the roots that were at once put into the 
kiln, before they admitted any freſh ;- yet 
even in this method it was peceſſary to 
move the roots from the lower to the upper 
ſtages, where the laſt laying dried fafter 
than the others. As this work was tedious 
and troubleſome, it was determined to take 
down this kiln, and build a new one, now 
in uſe. 

This ſecond kiln is | of the ſame length 
and breadth as the firſt; but the hurdles 
on which the madder is put are raiſed only 
fix feet from the ground, and the apertures 
of the furnace, which ſupply the hot air, 
are level with the ground: they, beſides, 
continued to avail themſelves of the miſ- 
taken advantage of encreaſing the ſurface 
to contain more roots, by making, as in the 
firſt, three ſtages of ſhelves. The roots in- 
deed dry in it faſter, becauſe the furnace 
yields more heat; but this heat is very 
unequally diſperſed at the different heights, 
and in the different parts of the length of 


| the kiln, becauſe the ſame inconveniences 
| ſill 
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Nill ſubſiſt, as they have made in it, like 


the other, three ſtages, one above the other, 


and they have formed the kiln long, with- 
out letting the furnace extend through its 


whole length. They have beſides placed 


the firſt ſtage too near the fire; but this 


may be remedied by taking it entirely 
away, and uſing only the uppermoſt ſtage, 


which is fifteen feet from the bottom of 
the kiln, and may extend over the whole 


of it: the heat will then be more regu- 
larly diſperſed. The roots may be laid fif- 


teen or eighteen inches thick, and may be 
much eaſier attended to than on the ſhelves, 
which occaſion a great deal of trouble: 
there might alſo be two furnaces, one at 
each end of the kiln, and the tubes might 
be carried over the whole length of it. 
From what has been ſaid, we may con- 
clude, that to dry a plant like this, which 
contains a great deal of moiſture, no advan- 
tage can reſult from having a kiln with 
three ſtages, one hurting the other ; fince 
the heat tending always upwards, the roots 
muſt be moved higher, which cannot be 
done without trouble, loſs of time, and 
expence ; whereas, the ſame quantity may 
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be dried in leſs time on a floor raiſed eigh» 
teen or twenty feet above the furnace. 

It is certain that a peaſant, who raiſes 
madder after a proper method, will always 
be a greater gainer than ſuch as are obliged 
to hire day-labourers ; but the peaſant cane 
not go to the expence either of a kiln, or 
a mill; it muſt be planters who raiſe large 
quantities of it, and can afford the expence, 
that have them : thus, it is to be preſumed, 
the peaſants will be under a neceſſity either 
of ſelling their roots green to the dyers, of 
taking them up in ſpring to dry them 
in the ſun, of drying them in their ovens 
when they have only a ſmall quantity, or, 
finally, of carrying their roots to the kiln, 
as they do their grapes to the preſs. 

The Liſle kiln, though built on a good 
principle, is too expenſive for a young 
" planter, There muſt be ſtrong walls to 
ſupport the arches, internal abutments, and 
bricks to build the arches with. In ſome 
provinces, there is not a workman capable 
of turning an arch in brickwork, The 
floor requires many large iron bars. On 
the other hand, a kiln in the form of an 
oblong ſquare, like that at Corbeil, will 

never heat equally in its whole extent, 
unleſs 
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unleſs tubes be made to convey the ſmoke 
through various parts of the kiln, before it 
reaches the chimney, or there is a furnace 
at each end. All this is expenſive, and ſub- 
ject to inconveniences. 

Perhaps then a kiln ſomewhat reſem- 
bling a malt-kiln would do; and this might 
any where be built at a ſmall expence: 
ſuch a kiln need not be above eighteen 
feet ſquare, and eighteen or twenty feet 
high from the ground to the floor. Un- 
derneath the floor ſhould be a reverſed py- 
ramid, ſomewhat obtuſe at bottom, to re- 
ceive the funnel and tubes that are to give 
the ſupply of hot air : this may be made 
with quarter-ſtuff covered with lath and 
plaiſter. This kiln does not require any 
very large furnace. The new kiln at Cor- 
beil is much larger, taken from the ſecond 
ſage to the bottom ; yet has the heat been 
brought there to upwards of forty-five de- 

ees. The floor of the kiln is to be made 
with joiſts eight inches by four, covered 
with laths, grating, or with hurdles as at 
Corbeil, where it has already laſted fix 
years: there muſt be walls to ſupport the 
roof and heams, and it ſhould have two 
windows: there ſhould be a plaiſter floor, 

XP eight 
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eight or nine feet above the grating, with 


one or more trap-doors, as they let out the 


ſteam much better than the windows: 
laſtly, the beams ſhould be plaiſtered. 
There is reaſon to think that ſuch a 
kiln would coſt little, and anſwer the in- 


tended purpoſe. It ſhould have been ob-+ * 


ſerved, that over the grated floor ſhould be 
laid a large thin cloth, or rather a hair- 
cloth, riſing round the edges, and faſtened 
with nails: this is particularly uſeful when 
ſmall roots are dried, as it prevents their 


falling through. A foot above the roots 


may be put wooden traverſes, over which 
may be laid ſtraw matts quilted on cloth: 
this will keep down the ſteam, and be of 
t ſervice, as has been already ob- 
ſerved, 


SecT. III. The Furnace of this Kiln. 


The furnaces of the Liſle and Zealand: 
kilns are certainly neither of them pro- 
per for drying madder, any more than 
thoſe of the malt-kilns : they have all the 
ſame defect, as they fill the kiln with 
ſmoke, which damages the roots. It was 
this inconvenience induced us to endea- 
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vour to contrive one that would give a 
great deal of heat, without the above de- 
fet *®. This may be probably effected, 
by not letting the funnel be perforated, 


and carrying tubes from it which ſhould 


run under the madder before the ſmoke 
was diſcharged; and by having other tubes 
run near the fire, to circulate in the kiln 
a warm air, which they ſhould receive from 
without. I have made the trial of ſuch 
a furnace, and confeſs it did not yield 
ſufficient heat: the furnace ſhould cer- 
tainly. have been made larger ; but the ex- 
pence is a continual objection, which, 
beſides being conſiderable, is pure loſs to 
one that makes experiments for the pub- 
lic good, without being in a ſituation of 
reaping any profit from them. I ſhall 
cloſe then what I have to ſay on madder- 
kilns, by concluding, that malt-kilns ſeem 
well adapted to the purpoſe, but ſome 
method muſt be found to prevent the 
ſmoke damaging the roots. 

Madder, being well dried and cleaned, 


may be ſold in that ſtate to the dyers; | 
þ but, 


* M, M. Hellot and d'Ambournay have made as fine 
dyes with the Liſle madder, as with the azala, by only 
preſerving the root from being damaged by the ſmoke. 
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but, if it is to be pulveriſed, there will 


— 


So 


— - —— — 


be occaſion for a * _ I thall 
now deſcribe. | D 


—— — — — —— — — — 


SECT. Iv — 5 the Vertical Mill to pulveriſe 
| . Mage. 


1 7 2 aces they pulveriſe a- 
roots 1 a * , tags as is uſed 
1 ve It is turn- 
' rater, "Or 2 "bore. This 
mill, beibg in 1 coltintal motion, requires 
one or two women to feed it with roots; 
which are afterwards paſſed through a fine 
fieve, and the fftings' pat again to the 
mill, "on 
This mil Soda: "certainly ſerve very 
well to the green roots, when the 
dyers uſe th | in that ſtate. , 
pore! ES | 
4 Mill to Pulve- 
55 OR 2 at a 
'2 my _ 


| ks 5 5 3. thews the pits of 
a madder- mill: ĩt·ĩs za de, and covered 
"only by a flight thatch. The fig ures 2, 
3» 4, F, and 6, are 8 to the 
N me. mu haye MRS them in 
our 
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our explanation of the parts of the mill : 
they are therefore diſtinguiſhed by the 
ſame letters; and each piece is repreſented 
apart, | 

A, a lever, or pole, nine feet eight 
inches long, and fix inches by four large®. 

B, axis of the wheel, fix feet four inches 
ſix lines high, and nine or ten inches di- 
ameter, C, ſtays, or knees, four feet fix 
inches long, and four or five inches ſquare. 
D, the cogged wheel, three feet one inch 
fix lines ſemi-diameter, and furniſhed with 
fifty-ſeyen cogs. 
The fillies, or circumference of this 
wheel, muſt be eight inches by four large : 
they are ſecured by an iron hoop. The 
traverſes are fix inches by four thick, pinned 
and keyed, The cogs are made of apple- 
tree wood, and project three inches three 
lines: they are two inches and à half by 
two at their inſertion, and two inches 
and a half by one at the top; and be- 
neath the wheel they are two inches long, 
and one and a half ſquare; they a& on 
the ſpindles of the trundle-head about one 
inch and a half of their length. The pins 
that faſten them are alſo apple-tree wood. 


E, a 
* A middle-ſized horſe works this mill wich eaſe. 
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E, a beam twelve inches ſquare. F, the 
trundle- head, thirteen inches ſemi- diameter; 
furniſhed with eighteen. ſpindles, | each 4 
foot long, and two inches diameter: the 
ends of this trundle-head are two inches 
and a half thick, and hooped with iron, 
There alſo two iron bars pinned « on to ſe- 
cure the joints of the wood. | 

8, another axle-tree, or turning- 3 
eighteen feet ſix inches fix lines long, ten 
inches ſquare near the trundle-head, and four- 
teen inches diameter in its octagonal part. H, 
lifters four inches nine lines long, five inches 
broad, twoinches and a half thick. It is appa- 
rent then that there are fifteen lifters inſerted 
into the axle-tree to ſerve five beetles; that 
is, three to each. For this reaſon the lifters, 
the catches, and the peſtles, are diſtinguiſhed 
by the ſame figure: of this we ſhall ſay 
more hereafter. 

K, flyers four feet ſive inches * and 
four inches ſquare: they are loaded with 
lead at their ends. L, catches which an- 
ſwer to the lifters, H: they project five 
inches nine lines, and are five inches broad, 
and two and a half thick. 

M, other catches inſerted into the ſides 
or thickneſs of the beetles, N, and anſwer to 

the 
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the levers, Q. N, beetles ten feet four inches 
long, and four, inches ſquare. They are 
rounded at the end next the mortars, and 
ſhod with an iron foot four inches diameter, 
which may be ſeen in figure 6. The beetles 
are numbered in this manner, 1, 4. 2, 5, 3» 
(fig. 1) to ſhew the order in which they 
play when the machine is in motion . G, 
croſs bars ſix iocheoby four, which ſupport 
the joints, Pj.” 

P, joints eight Ae long, ſix wide, and 
four thick. An iron pin keyed paſſes thro' 
each joint, and ſupports a moveable lever, 
Q, which acts on the catch, M. when the 
peſtle, N, is to be kept up. Q. levers, two 
feet three inches ſix lines long, tires inches 
thick by four wide. : 
| R, keeps, fix or eight inches wits 464 re- 
vent the beetles from being diſordefed. 8, 
an upright poſt four inches ſquare; im which 
the croſs bars and keeps are inſerted. T, 
mortars cut in a ſingle piece of Wood fix- 
teen inches ſquare: they are elevif inches 
deep, and their greateſt diameter is ſeven 

©: anches: 
„ 


ern eee, Fg 
weigh about one hundred, and twelve, or one hundred 


and twenty pounds: they are ſhod with: anpraw.; foot 
with cutting ridges at bottom. 
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inches: the bottom is lined with lead three 
or. four. lines thick .. 

V., a trough to prevent wath, ayer. which 
hangs a cloth faſtened above to the n 
whilſt the mill 1s at work. ct: 

X, a beam twelve inches e this 
beam, and that at the other end, marked E, 
reſt on the timber work that ſupports the 
roof. The ſockets and pivots may be fo 
_ well comprehended by the plate, that letters 
of reference were thought unneceſſary ; the 
ſockets were braſs, the pivots ſteel. _ 

We have, purpoſely omitted giving the 
dimenſions of every part, to avoid confuſion; 
but the machine may be eaſily conſtructed 
by attending to the deſcription we have 
given, which is very exact. 

As ſoon as the madder comes out of the 
kiln, it is carried to the mill: when it is 

veriſed they paſs it through a ſieve, * 
it may be about as fine as ſaw-duſt; and i 
is immediately put up in caſks, which . 
be kept i in a dry place, 

The 


© Rach mortar contains about fix pounds of root. 
After 8 foaw ftrokes the root is taken ont, to clear it of 
the refuſe. It is has been proved, that one of theſe mills, 
attended by a fingle man, will pulveriſe fifteen hundred 
pounds weight of madder in twenty-four hours, | 
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"Fe fieves uſed for maddet are About two 
feet and a half diameter, and one foot high; 
they are made like cylindrieal boxes of thiee 
parts: they are covered above and below 
with leather, to preſetve the flner particles. 
The bottoms of the fleves are horſe- hair, 
and they ure finer or coatſer according to the 
quality the madder is to be of. In ſome 
places 1 e bolting inſtead of 

ſifting. on 
The 'pulyerifed madder is diſtinguiſhed 
into two kinds, bunch madder and looſe 
madder : the buhch madder is: the branch- 
madder, ground ; the other is number O 
madder, ground; that is, madder from which 
the outer bark has been in part ſeparated : 
this laſt is moſt valuable. To ſeparate this 
bark they take the madder from the mill 
after it has received a few ſtrokes: ſifting 
it looſely takes away part of the batk * 4nd 
it is then returned to the mill tb be com- 
pletely pulveriſed ; yet great edle fuſt be 
taken that none of the part cont{if wg the 
dye is ſeparated with the bark. 
I procured models of theſe mills go aſiiſt 
M M. de Corbeil, who were inclisedto 7% 
one. M. dela Leytie, who was fo; 
to ſuperintend the conſtruction, 
I —— 
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ceived the defects of the Lifle mill: he cor- 
rected them, and cauſed one to be built at 
Corbeil, which anſwered every purpoſe that 
could be expected from it. This gentle- 
man was ſo kind as to give me the dimen- 
ſions of the ſeyeral parts of this mill, and to 
correct the drawings; yet I thought it beſt 
to deſcribe the Liſle mill as it is now in 
uſe: but J ſubjoin the plate of the Corbeil 
mill, which is certainly to be preferred. 


SECT. VI. Remarks on the Conflrudtion of 
| _ the Liſle Mill. 


Of all mills, that of Lifle ſeems leaſt pro- 
per for pulveriſing madder : it was firſt uſed 
for tobacco, and they turned it to another 
.uſe without making the neceſſary improve- 
ments. 1. The beetles ten feet high can- 
not weigh one hundred and twelve' pounds, 
as a foot of dry oak weighs only ſixty pounds: 
the ten feet then, four inches ſquare, weigh 
but ſixty-ſix pounds two thirds; and, if 
we allow ten pounds for the weight of the 
foot and the 'two catches, the whole will 

not weigh ſeventy-ſeven pounds: this is 
_ evidently too little to pulveriſe madder *. 
| 2. The 
* They loaded the beetles, it is true, with lead; but it 
had better have been let alone. 
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2. The ſurface of the four inches ſquare; re⸗ 
duced to a circle, as at the bottom of the 
beetles, is no more than twelve inches four 
ſevenths : this makes not quite ſixty-three 
inches for the ſurface or faces of the five 
peſtles. 3. We may add, that the feet of 
the beetles, having teeth which are too ſhort, 
are apt to clog, after which they have little 

effect. 4. It is eafy to comprehend, by the 
proportion of the trundle-head to the cog- 
ged wheel, that each beetle can only make 
twenty eight ſtrokes and a half in a minute. 
5. It is well known that a pound of madder, 
ſtampt cloſe, occupies a ſpace equal to a pint 
of water, which is ſuppoſed to be forty-eight 
cubic inches; but it occupies a much greater 
ſpace when it is in looſe powder, as in the 
mortars: ' ſuppoſe then it only takes up half 
as much ſpace” again, it will be ſeventy-two 
cubic inches. They ſay that fix pounds of 
the root are put at a time into each mortar, 
which would make four hundred and thirty- 
two cubic inches of matter in a round mor- 
tar eleven inches high, the greateſt diame- 
ter of which is ſeven inches; the ſmalleſt 
at the bottom four inches and a quarter, 
and that of the aperture five inches; and 
ſuppoſing the mortars to be full, what would 
Vor. II, U be 
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be the effect df the beetles ? 6. The levers, 
which ſerve to raiſe the beetles and ſupport 
them whilſt the mortars are emptied, are 
badly contrived: they are very troubleſome to 
be uſed ; and the moment muſt be ſeized in 
which the lifters of the axletree have raiſed 
the beetle to its greateſt height. 7. The 
flyers are ſuperfluous, inconvenient, and even 
dangerous to the workmen : it is a uſeleſs 
load, that ſerves only to encreaſe the friction 
of the axletree on the pivots : beſides, it 
can be of no uſe to make a motion regular 
and equal, except when it is fixed to an 
axis which turns very faſt ; and this is not the 
caſe, for the axletree turns only ten times in 
a minute. 8. We omit mentioning the in- 
equality of the reſiſtance, cauſed by the 
ſtrait form of the lifters of the axletree, and 
the very conſiderable friction of the beetles 
within their keeps, occaſioned by the length 
of the catches, becauſe the power is capable 
of giving motion to a much greater weight 
than it is charged with ; but this power be- 
ing a horſe, the ſtrength of which is known, 
why ſhould it not be applied to uſe? I think 
I have ſaid enough to make the defect of 
the Liſle mill apparent: the compariſon 
betwixt it and the Corbeil mill, which I ſhall 
now 
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now deſcribe, will point out other imper- 
fections, on which it is needleſs to n 


Scr. VII. Deſcription of the A + 


at Corbeil: 


There is no occafion to deſcribe the 
wheel-work of this mill, being the ſame as 
that at Liſle : it will be enough to give the 
proportion of the parts which compoſe it. 
The pole; or lever, from the center of the 
axis of the cogged wheel, to the part where 
the links of the ſpring- tree bar are faſtened, 
is nine feet long ; the wheel is five feet 
ſemi-diameter, and has ſeventy-two cogs; 
the trundle-head is ten inches ſemi- diameter 
to the center of the ſpindles, and has twelve 
ſpindles; thus it makes ſix turns to one of 
the wheel. The horſe, going three feet in a 
ſecond, makes three rounds and a half in a 
minute, and the trundle-head twenty. The 
axletree having on its circumference three 
lifters to every beetle, each beetle makes 


ſixty ſtrokes in a minute, and the four two 


hundred and forty in the ſame ſpace. The 
ſquare part of the axletree, on which the 
trundle- head is fixed, is made out of a piece 
of wood five inches ſemi- diameter; the other 

-# an part 


| 
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part of the axletree is larger, being ſeven 
inches ſemi-diameter. It is neceſſary it 
ſhould be ſo large, that the tenons of the 
lifters may have a proper length and thick- 
neſs: it is much better to be round than 
an octagon, or any other faced form, as the 
mortiſes may be more regularly made “. 
From the end of the lifters to the cen- 
ter of the axletree is twelve inches, fo 
that in their motion they form a circle 
two feet diameter : the upper face of theſe 
lifters is cut in a curve, the radii of which 
are as tangents to the circumference of the 


abovementioned circle : the largeſt of theſe 


tangents is twelve inches, and determines 
the greateſt riſe of th2 beetles. By the lifters 
being thus curved the reſiſtance is equal, 
at whatever height the beetles may be, as 
they are always in contact with the lifters 
at the ſame diſtance from their center of 
gravity. As there are on the length of the 
axletree - twelve lifters in four parts, they 
form, one with the other, angles of thirty 
degrees, ſuppoſing them ſeen one behind 
the other, as if inſerted on the ſame plane : : 
on this account, when the firſt beetle is 
raiſed 


* The pivots of this axletree ſhould turn in brafs 
ſockets, 
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raiſed to half its height, the ſecond is about 


to riſe ; the firſt quitting the lifter, the third 
is on the point of riſing, Sc. I fay on the 
point, becauſe we are to obſerve, that the 
lifters go under the catches, or under that 
which ſupplies their place, five or ſix lines; 
and that the greateſt tangent of the curve, 
being twelve inches, is leſs, by near ſeven 
lines, than the ſixth part of the circum- 
ference of the circle, and gives the firſt 
beetle time to quit the lifter before the third 
riſes: this 1s neceſſary, that the power may 
never have more than two beetles to act 
upon. 

The front of the frame-work is that fide 
before which the axletree turns. The frame- 
work conſiſts of two beams, ten feet long 
and eight inches ſquare : betwixt them, at 
each end, is a trayerſe quarter, ſix inches by 
four. In the middle of the length and 
width of the beams riſe two uprights, which 
are mortiſed and pinned : they are twelve 


feet eight inches high without their tenens, 


fourteen inches wide and fix inches thick, 
ſupported by a brace mortiſed in the front 
at the height of two feet, at the back part 
four feet and a half. Betwixt theſe two 
uprights i is the block on which the beetles 

U 3 | fall ; 


— — — - 
— 2 
= 


Jes 


294 ELEMENTS ar 


fall: it is made of a piece of dry tough 
elm, four feet and a half long betwixt the 
uprights, to which it is joined by a dovetail 
two inches thick, and as much deep : it is 
twenty inches high, and eighteen bread : it 
reſts the whole breadth of its ends on the 
edge of the beams, and betwixt them on 
three pieces of wood, at equal diſtances, 
which lie on the brick-work which ſupports 
the whole. The block is divided croſsways 
by a partition two inches thick, parallel 
with the uprights, and of the ſame breadth, 
fixed into the block by two tenons, and in 
a groove wide enough to receive its whole 
thickneſs, and the ſame above in the back 
part of the firſt keep, which is fixed : the 
upper end is in like manner fixed to the 
upper keep : this partition divides the block 
croſsways into two troughs, each twenty-ſix 
inches long, formed by two ſloping planks ; 
ſo that the troughs are four inches and a 
half wide at the bottom within, eleven 
inches and a half at the top, and twelve 
inches perpendicularly high: and to pre- 
vent the loſs of the light duſt that riſes in 
the work, the ſpace betwixt the edge of the 
troughs and the firſt keep is boarded up ; the 
boards at the back part, as well as the ſides 


« 
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of the troughs there, are faſtened with grooyes 
and dovetails into the uprights and parti- 
tion ; thoſe before lift up in a groove like 
a ſaſh, and are faſtened by turnbuckles ; 
the fronts of the troughs take entirely off; 
the pulveriſed root is taken out with a 
wooden ſpoon, and a feather broom, and 
they let it fall on a ſhelf before, which has 
a ledge four inches high ; the fronts of the 
troughs are then. put on again; they are 
filled with branch madder, the ſliding ſhut- 
ters are pulled down, and the peſtles are ſet 
at liberty to work, which had before been 
ſtopped whilſt the troughs were emptied ; 
this takes but little time doing ; and the 
mill continues going during the time they 
gather up the root, and bolt it or ſift it; 
There are two keeps, which ſerve to direct 
the beetles: the under part of the firſt is three 
feet, and the under part of the ſecond ten 
feet, above the block; they are three inches 
and a half thick; the firſt is made level in the 
front with the back of the groove, that the 
ſliding ſhutters may reft on it when they are 
cloſed, and ſlide over it when they are raiſed, 
Each keep conſiſts of two parts ; thoſe at 
the back are let into the uprights, and pinned 


to them, and ſtrongly faſtened to the par- 
U 4 tition; 
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tition ; thoſe in the front are made to take 
down and put up, as occaſion ſerves : they 
ſlide in the grooves of the uprights, and 
thoſe that run along the middle of the par- 
tition : they have beſides two pins, by which 
they are kept in their places. The beetles 
are at the lower part twelve inches wide, 
eighteen inches high, and four inches thick; 
ſo that their face or bottom contains forty- 
eight ſquare inches: the upper part or 
ſtock of each'peſtle is eight feet and a half 
long, four inches wide, and three thick; 
ſo that in the whole they are ten feet long, 
without compriſing the cutters, which are 
four inches long, and formed like a car- 
penters chiſſel: the blades of them are two 
inches and a half wide, and the tongues 
three inches. and a half long : there are 
ſeventeen to each beetle. There are na 
catches, becauſe the lifters being in contact 
with their extremity always at the ſame 
diſtance, five inches from the center of gra- 
vity of the beetles, the reſiſtance occaſioned 
by the friction of the ſtocks in the keeps 
would - have been very conſiderable. To 
avoid this inconvenience, a mortiſe twenty» 
five inches long, and three inches wide, was 
made in the face of the flocks of the peſ- 
. 2 f tles, 
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tles, ſtrengthened on the ſides by cheeks” 


two inches thick. The upper parts of theſe 
mortiſes are ſix feet above the block; that 
is, on a level with the center of the axletree : 
this part is lined with a plate of copper 
ſtrongly ſcrewed, well poliſhed and rounded 
at the edge to facilitate the fall of the 
beetles. - On the ſide of the beetle-ſtocks, 
ſixteen inches below the upper keep, are 
fixed catches a full inch thick, two inches 
high, and projecting four inches, to keep the 
beetles up whilſt the troughs are emptying. 
The levers which ſerve for this purpoſe are 
placed behind, and reſt on ſhoulders fixed 
on a piece of wood, which bears by its two 
ends on two brackets mortiſed and pinned 
into the two uprights, and ſupported by 
braces : theſe pieces are ſix inches ſquare. 
The levers are made of quarter ſtuff, fix inches 
and a half ſquare, as well as the lifters of the 
axletree. The upper face of the ſhorteſt 
arm of the lever is rounded like the lifters, 
in a curve deſcribed by the original circle, 
the radius of which is the ſpace from the 
middle of the catch to the center of motion 
of the lever, which ſhould be parallel to the 
bottom of the catch. The radius of this 
circle, as well as the greateſt of the curve, 

ſhould 
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ſhould be fifteen inches, that the beetle, 
being raiſed thirteen or fourteen inches, may 
not ſlip off, That the levers may be the 
ſtronger, the wood muſt not be croſs grained; 
and in the center of motion it ſhould be 
traverſed by a ſquare iron bar, projecting 
two inches on each ſide: theſe projections, 
being rounded into pivots, reſt on the ſhoul- 
ders i in notches which are lined, but better in 
braſs ſockets. A cord is faſtened to the 
ſhorteſt arm, and the end of it is faſtened 
occaſionally to wooden pins at the back of 
the block, to keep the levers ſomewhat lower 
than the catches whilſt the beetles are at 
work. The longeſt arm leſſens by degrees 
towards the end till it is reduced to a ſquare: 

at this part is fixed another cord, which is 
faſtened to the ſame wooden pins when the 
beetles are to be kept up. 


Remarks. 


The beetles of this mill weigh REY one 
hundred pounds with their mounting; per- 
| haps a few pounds more, which may be ab- 
ſtrated by taking off a few inches of the 
lower part: there are never more than two 
begtles raiſed at a time, and one hundred 


and 
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and thirty-three pounds and a half for the 


power to act upon. A middle-ſized horſe 


is generally reckoned able to apply one hun- 
dred and eighty pounds of his ſtrength to 
move a machine, working for four hours 
together, and going one thouſand eight hun- 
dred toiſes in an hour: he often goes faſter, 
but ſo was this mill calculated : there remain 
then forty- ſix pounds and two thirds for the 
friction, which is more than it amounts to 
in this machine: we may even venture to 


aſſert, that the friction of it is leſs than in 


any other mill of the kind. A horſe may 
bear this work the better, as every five or 
fix minutes there are two or three minutes 
reſpite to empty the troughs, and give them 
a freſh ſupply. This mill at Corbeil never 
pulveriſed above two hundred pounds of 
roots a day, becauſe that was all the kiln 
could ſupply it with; but the time in which 
this work was done, induces us to think it 
could eaſily pulveriſe four hundred and eigh- 
ty, or five hundred pounds. They ſay that 
the Liſle mill can pulveriſe five hundred 
pounds in twenty hours: we can ſcarcely 
believe it, eſpecially as we imagine it does 
not work in the night: thus we muſt ſup- 
pole it really works only ten hours, like 
| that 
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that at Corbeil. Be it as it may, the work 
of theſe mills ſhould be calculated by the 
weight of their beetles, the number of 
blows they ſtrike in a minute, and the ſu- 
perficies of their baſes; that is, the Cor- 
beil mill is, to that of Liſle, as four hun- 
dred pounds, the weight of the four beetles, 
multiplied by two hundred and forty, the 
number of blows they ſtrike in a minute, 
and the product by one hundred and ninety- 
two, the ſuperficies of the baſes of the four 
beetles, is to three hundred and eighty-five, 
the weight of the five beetles, multiplied 
by one hundred forty-two and a half, the 
number of blows they ſtrike in a minute, 
and the product by ſixty- three, the ſuper- 
ficies of the baſes of the five beetles; or, af- 
ter the numbers are reduced, as ſixteen is 
to. three; by which it appears, that if. the. 
Corbeil mill pulveriſes five hundred pounds 
in twelve hours, that of Liſle ſhould pul- 
veriſe no more than one hundred, 
The indifference they diſcover in Flan- 
ders, with: reſpect to the ſituation of the 
kilns and mills,” is worthy of blame; they 
are, it is faid, in ſeparate buildings, which 
have no communication: nothing can be 


more .inconvenient. It is well known at 
FAS Corbeil,” 
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Corbeil, that the root, which- they ſome 
time ago pulveriſed in a little hand- mill. 


fixed in a barn, five or fix toiſes from the 


kiln, which had no influence to warm it, 
grew damp, and clogged under the cut- 


ters, by which it was much damaged. 


This work is always done in winter, and 


it is ſcarcely poſſible it ſhould be otherwiſe: 


the fogs muſt therefore be guarded againſt. 


The kiln I have recommended would 
contain four thouſand pounds weight of 


green madder, which would yield five hun- 
dred pounds of dry root when it had been 
there forty-eight hours: the mill can pul- 
veriſe this quantity in a day. If one had 
a very conſiderable crop, for inſtance, four 
hundred thouſand pounds, which would 
yield fifty thouſand pounds of dry root, 
(and this is as much as the mill could turn 
out in the four winter-months, working 


every day) it would be neceſſary to have 


two kilns. The buildings to contain the 
kilns and mill might be diſpoſed nearly in 
the following manner. A building ſhould 
be erected ſixty-three feet long, and twen- 
ty-one wide, with a floor twenty or twenty: 


two feet from the ground, which ſhould be 


a ſtore-room for part of the green.root: 
| the 
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the under part ſhould be occupied by. the 
mill and its frame-work, ſo that at each 
end there would be a ſpace of eighteen feet 
to the walls at the extremities: in the mid- 
dle of this ſpace the apertures of the furs 
naces to heat the ſtoves ſhould be made, 
which ſhould be fo ſituated, that the floors 


of the kilns ſhould be on a level with that 


of the ſtore-room : trap-doors might be 


contrived in the floor of the ſtore-room; to 


throw the dried roots down; and as they 
ought to be kept dry till they go to the 
mill, they may be heaped round the fur- 
naces under the reverſed pyramids of kilns; 
for they ſhould be * dry till they are 
barrelled up. 

On a ſuppoſition that the produce of 
four Hundred thouſand pounds might be 
pulveriſed in the four winter-months, ſome 
place ſhould be provided to keep it in pro- 
per order till the laſt went to the kiln: it 
muſt be ſpread at moſt two feet thick, 
that it may every day be turned. Expe- 
rience convinces us, that eight cubic feet 
of green root weigh one hundred pounds. 
The ſurface of the granary will give one 
thouſand three hundred and twenty-three 


{quare feet, which, divided by four, give 
three 
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three hundred and thirty quintals and a 
quarter, or thirty-three thouſand ſeventy-five 
pounds; but this does not come near four 
hundred thouſand pounds. It is preſumed, 
the beſt way would be to ere& ſome large 
buildings, four or five ſtories high, which 
might altogether contain, at leaſt, twelye 
times as much as the ſtore-room above men- 


tioned; but this expence might be ſaved, 


if the root could be taken up in ſmall 
quantities during the autumn, winter, and 
part of the ſpring. 


Explanation of the Figures of the Corbeil 
Mill. 


Figure 7, plate 10, is the frame-work 
of the mill ſeen in the front: figure 8. is 
the fame frame-work ſeen endways, the 
upright and beam being taken off. 

A, beams, eight inches ſquare, ſeen end- 
ways, fig. 7. and the length of one of 
them, which is ten feet, fig. 8. 

B, traverſe quarters, which are fixed into 
the beams: the length of one of them is 
ſeen, fig. 7. and the ends of both are 
ſeen, fig. 8. they are ſix inches by four. 
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C, a flooring or ſtage, laid on the grooved 
edge of the beams, and the traverſe quar- 
ter. 8 

D, uprights, fixed to the beams: their 
thickneſs may be ſeen, fig. 7. the top 
of one of the uprights only is perceivable 
(fig. 8), over the upper keep, N; and the 
breadth of the bottom is diſtinguiſhed by 
two pricked lines on the end of the block 
which covers it, as the remainder of it is 
concealed by the middle partition, Theſe 
uprights are twelve feet eight inches high, 
ſix inches thick, fourteen inches hroad, 
as high as the axletree, then reduced to 
ten inches. 

E, braces, which keep the ede ſteady 
on the beams: thoſe in the front are mor- 
tiſed at the height of two feet; thoſe behind, 
at four feet and a half: they are ix inches 
by four. 

F, the block, on which the beetles fall: 
it is made of elm, four feet and a half long 
betwixt the uprights, and twenty inches 
high by eighteen broad: it has at each 
end a dovetail two inches thick, and as 
much deep, which go into the gen of 


the uprights. 
G, 2 
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G, a ſhelf, level with the upper part 
of the block, of the ſame length, twelve 
inches wide, two inches thick, with a ledge 
four inches high: it reſts on a groove at the 
edge of the block, and on the brackets, H, 

fig. 7. and 8. 

I. three: pieces of wood, which ſupport 
the block. 

K, the brick- work, which i is the founda- 
tion of the frame-work. 

L, a partition, which divides the block. 
into two parts: it reaches from the block 
to the upper keep; it is two inches thick, 
and the ſame breath and ſhape as the up- 
rights; it has on the front, and two ſides 
next the uprights, grooves which run up 
till it begins to narrow; there are other 
the like grooves in the uprights. This par- 
tition conſiſts of two parts: the lower part 
is fixed in a groove of the block, and above, 
with a tenon, and is beſides pinned to the 
back part of the firſt keep, which is fixed: 

| the upper-part is tenoned into the upper 

| part of the firſt keep, and under part of 

the ſecond: they go into grooves that croſs 

r the whole breadth of the front parts of the 
keeps, which are moveable, ; 
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M. troughs, in which the roots are put: 
they are four inches and a half wide at bot- 


tom, eleven inches and a half at the top, 


and twelve deep perpendicularly: they con- 
ſiſt of two boards floping before and be- 
hind, fig. 8. the ſpace betwixt their 
edges and the firſt keep is boarded up. In 
the front, d, are ſliding ſhutters. The 
fronts of the troughs take off, At fig. 7. 
is ſeen one of the troughs open, and the 
Uiding ſhutter puſhed up: two of the bee- 


tles are viſible, one 8 the other half 


raiſed, 
N, keeps, three 1 and a half thick: 


their breadth conſiſts of two parts; thoſe - 


behind are entirely fixed to the uprights : 


they are ſeven inches broad, notched half 


the thickneſs of the ſtocks of the beetles, 
in the parts where they paſs: the other 
two pieces take off at pleaſure, and are 
notched in the fame manner to give the 
beetles room to work : they have each of 
them two keys, or tongues, four inches broad, 
as much long, and one inch thick, which 
go into the mortiſes in the fixed part 
of the keep, betwixt the ſtocks of the 
two beetles belonging to each trough, 
where they are faſtened by two large 

2 pins, 


, orion Yo EE 
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pins, g. They ſlide in the grooves of the 
uprights : the undermoſt is fix inches broad, 
that the ſhutters may ſlide over it: the 
uppermoſt is four inches, conſequently pro- 
jects an inch: the edges ate rounded off. 
The under part of the firſt keep is three 
feet above the block; the under part of the 
ſecond, ten feet. 3 
O, beetles, ten feet high: they are twelve 
inches broad at bottom to the height of 
eighteen inches, fig. 7. four inches thick, 
fig. 8. with a ſtock eight inches and a 
half long, and four inches broad by three 
thick. At an inch above the firſt keep, 
they are left ſeven inches broad, for thirty- 
ſeven or thirty- eight inches, to make rooni 
for a large mortiſe, h, twerity-five inches 
long, and three inches wide. The upper part 
of the tnortiſe is lined with copper, the 
angle being rounded off. Sixteen inches 
beneath the ſecond keep, there are, on the 
ſides of the ſtocks, catches, i, two inches 
high, an inch thick, and projecting four 
inches. The bottoms of the beetles are 
ſecured with an iron band, m, one. inch 
and a half broad, and four lines thick, and 
armed with ſeventeen cutters, . The or- 

41 X 2 der 
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der in which they are placed may be ſeen 
fig. 15. and the ſhape of them fig. 16. 

P, a bracket," fix inches ſquare, with its 
brace both mortiſed and pinned. into the 
upright, fig. 8. there is another on the 
other upright, not viſible in figure " __ 

Q, fig. 7. a piece, fix inches ſquare, 
fixed to 2 brackets. The end of it might 
have been ſeen in figure 8. but it was not 
pointed out, to avoid confuſion. 

R, ſhoulders, reſting on and pinned to 
the piece Q, notched at o, to receive the 
levers, fig. 7. and alfo at p, fig. 8. to 
receive their pivots, 

8, levers, which ſerve to raiſe the beetles, 
and keep them up, whilſt the troughs are 
emptied: they reſt on ſhoulders, R, where 
they play: they are made of a piece of eyen- 
grained wood fix inches broad, and two 
Inches and a half thick : the length of the 
ſhorteſt arm is fifteen inches; that of the 
longeſt, four times as much. The center 
of the pivot ſhould be on a level with 
the under part of the catches. At the 
end of the long arm is faſtened a cord, 
q. which is fixed to the pins, r, in the 
block, when the beetles are raiſed thir- 
teen or fourteen inches. Another cord, s, 

is 
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is faſtened as near as poſſible to the end of 
the ſhort arm, which is tied to the ſame 
pins, r, when the beetles are at work. 

T, the turning axletree, ſeen endways, 
fig. 8. and in front, fig. 9. it is round, 
and fourteen inches diameter: it is fur- 
niſhed with twelve lifters, on four planes, 
fo diſpoſed, that when it is at work, the 
lifters anſwer the mortiſes, h, fig. 7. by 
which they raiſe the beetles, without toueh- 
ing the ſides: they may all of them be ſeen 
in fig. 8. Thoſe that are on the fame 
plane are diſtinguiſhed by the ſame figures, 
I, 2, 3, 4, as well here, as in fig. 9. 
They are made out of pieces of wood, fix 
inches broad, and two inches and a half 
thick : their tenons, X, fig. 8. are two 
inches and a half by two, and are as long 
as poſſible, without touching in the center 
of the axle-tree. From the center of the 
axle- tree, to the point of contact of the le- 
vers, with the mortices, h, is twelve inches: 
this point is five or fix lines under the mor- 
tiſes. Great care muſt be taken that the 
tenons of the lifters be not made of croſs- 

rained wood. 
V, the baſe of a beetle, feen endways, to 
explain the manner of placing the cutters, 

X 3 which 
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which are repreſented by black lines, as 
if only their edges were ſeen : the pricked 
lines mark the diviſion of the ſuperficies 
to arrange them, 

Y, fig. 11. one of the cutters marked 
n. fig. 7. and 8. the height from the 
upper part of the ſnoulder to the edge, 
four inches; the tongue, three inches and 
a Half; ip its largeſt part, half an inch 
ſquarę; the ſhoulder, about eighteen lines 
diameter; the edges, twenty-ſeven lineg 
broad ; they ſhould be ſteeled and ſhort. 
The figures 10. and 11, are drawn by a 
ſcale four times as large as the reſt, that 
their parts might be better diſtinguiſhed, 


Concluſion. 

After what has been ſaid on the cul- 
ture of madder, and on the conſtruc- 
tion of kilns and mills, there is room 
to hope, that every intelligent planter will 
be in a capacity of raiſing a plant, which 
cannot fail ſatisfying him for his expencg 
and trouble; it is certainly a capital con- 
ſideration, that madder does not. impoveriſh 
the land, and that the culture, which this 
plant requires, puts the earth in a ſtate of 
hearing every kind of grain in abundance; 
we 
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we ſhall make this evident, by the relation 
of a few experiments. 

In the diſtricts now in queſtion the lands 
bear one year rye, or bear; the next, bar- 
ley, or oats; and the third, lie fallow. In 
. the ſame ſpace of three years, a crop of 
madder, and one of corn, may be had. 
Having ſown, one year, ſome bear, on a 
field which had borne madder, the ſeed be- 
ing harrowed in remained fix weeks in 
the ground, on account of the dryneſs of 
the weather; and at the end of that time 
but little came up; yet at harveſt-time 
there were in this field as many ſheaves 
as in others of the country ; but the ſtraw 
was fix feet long, inſtead of four, and the 
ears were as long again as thoſe of the other 
fields. 

Another year, having ſown ſome ſum- 
mer-wheat on land which had been in mad- 
der, there were, at harveſt, twenty dozen 
ſheaves on an arpent, whilſt the other fields 
yielded only eight or nine. Laſtly, another 
year, having ſown oats on a madder- 
ground, it produced forty dozen ſheaves 
an arpent, each dozen yielding five buſhels 
(French): the common lands that year 
produced only five or fix dozen. Thus 
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have we reaſon to expect conſiderable ad- 
— from the culture of madder. 

A reaſonable profit by the ſale of 
he root. 

2. A conſiderable improvement to our 

lands. 
3. The ſatisfaction of giving employ 
ment, and of courſe a means of living, to 
ſo many women and children. 

By M. d'Ambournay's method, the ad- 
vantage will be more conſiderable, as the 
kiln may be diſpenſed with, either by tak- 
ing up the roots, at a time in which they 
may be dried in the fun, or by uſing 
them * 


BO Ok 
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BOOK XII. 


Reflexions on Agriculture, 


Have aſſerted, that the improvement 
of Agriculture depends on the aſſi- 
duity and induſtry of its followers : 
in all I have yet faid, this has been my 
object. But I added, that Agriculture was 
in itſelf ſo important, as to claim a right 
of imploring the aſſiſtance of magiſtrates : 
this remains for me to treat of, 


I attempt not to diftate any regula- 

tions, as it is not my place fo to do: 
yet, I think, I cannot be taxed with im- 
prudence, if I attempt to make known to 
the magiſtrates entruſted with the govern- 
ment of the kingdom, the grievances of 

r good huſbandmen: if they are not 
reaſonable, they will meet with no regard ; 
but, if they are juſt, I hope ſuch as have 
the legiſlative power in their hands will 
find ſome mild and proper means of re- 
dreſs, 
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SxcT. I. Of the Inconvenience of binding 
Sheaves with Wyths. 


In Beauſſe, Gatinois, and other pro- 
vinces, where they have plenty of wheat, 
the farmers ſow in good land ſome fields of 
rye, intended for no other uſe but to make 
bands for their ſheaves. In harveſt-time 
they beat out the corn againſt the belly 
af a cafk, and ſelect the longeſt ſtraw: 
after having ſoaked the ſtraw ſome hours 
in water, they take it by a handful at a 
time, and ſeparating the handful, tic the 
ears together in a double knot : this makes 
bands, conſiſting of two lengths of tho 
ſtraw. This method is very good. In years 
when the rye has failed, I have ſeen bands 
made with wheat+ſtraw. 

In other provinces they bind the ne 
with the ſtraw of the corn they are cutting, 
twiſting the ears together, after having di- 
vided the handful in two parts: they lay 
theſe bands on the ground, and bind the 
ſheaves, which are larger or ſmaller, ac- 
cording to the length of the ſtraw. The 
chief defect in this method is, that the 
ſheaves are not ſo well bound, as when the 


bands 
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þands of ores are prepared in * 
houſe. 

In 1709, as the ryes and wheats were 
killed by the froſt, the farmers were ab- 
liged to bind their barley with lengths of 
cord: this was no great expence ; for, after 
having carried in the ſheaves, they unbound 
them in the barn, and carried back the 
cords to bind other ſheaves. - 

In a great part of Burgundy, 88 
and other provinces, they have a cuſtom of 
binding their ſheaves with wyths, which 
damages the waods greatly: werethe farmers 
to cut far theſe wyths only lateral ſhoots, 


the hurt would not be very canſiderable ; . 


but they are not ſo attentive ; and as theſe 
lateral ſhoots, not being ſo ſtrong, are more 
apt t hreak, and beſides are not fo ſtrait 
as the main ſhoots, the farmers generally 
chooſe the ſtraiteſt and moſt thriving, which 
is very prejudicial to the woods, particu- 
larly as they uſually cyt much more than 
they haye occaſion for. What is really ſur- 
priſing is, that this bad cuſtom is eſtabliſhed 
in provinces which have plenty of vines, and 
where conſequently ofiers, or other kinds 
of wood proper for hoops and props, are 
* _ 
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well worth preſerving. It is much to be 
wiſhed this cuſtom of cutting wyths were 
prohibited under ſevere penalties, and that 
the Beauſſe manner of bindiug was intro- 
duced into thefe ptovinces. 


SzcT. II. Land being divided into too ſmall 
Plots in ſome Provinces, is a great Obſtacle 
Zo the Progreſs of Agriculture. 


It has often with great reaſon been ſaid, 
that making artificial paſtures is the ſureſt 
way of encreaſing the produce of the land: 
but how are theſe paſtures to be made in 
provinces where the land is ſo divided and 
fubdivided among the inhabitants, that moſt 
of the pieces are but a few perches wide ? 
In this caſe as much time is taken up in 
turning the plow, and carrying it from ſpot 
to fpot, as in plowing. This is a great in- 
convenĩence; but it is a much greater, that 
all the proprietors are obliged to till their 
fand in the ſame manner. If, for any par- 
ticular reaſon, a hufbandman was to ſow one 
of theſe little fields with corn, or lay it in 
artificial paſture, his neighbours fields be- 
ing open to the cattle, His mall ſpot muſt 

infallibly 
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infallibly be laid, waſte ; and his induſtry * 
be of little uſe to him: ſo that he is oh- 
liged to follow the old track, and ſervilely 
do as his neighbours have long done. 
TheEngliſh, ſenſible of theſe inconvenien+* 
cies, have enforced exchanges, referring the 
adjuſting and ſettling them to commiſſioners 
appointed for -the purpoſe. This method, 
whatever appearance of compulſion it may 
have, was of great ſervice in En gland but 

it appears to me to be impracticable in ſome 
parts of France: for inſtance, in the Upper 
Gatinois, where all the houſes in the fame 
pariſh are aſſembled together in a kind of 
hamlet, the lands in the neighbourhood of 
the houſes become ſo valuable, that were 
the owners to be deprived of them, they muſt 
be greatly injured, let them give in ex- 
change as much as they would at a greater 
diſtance. Beſides, every land-owner is fond 
of his own, and has certainly a right to con» 
plain if it is taken from him. And indeed 
who can anſwer for the commiſſioners, that 
they have either knowledge or integrity 
enough, properly to execute their commiſ- 
ion? This matter merits the attention of the 
e and it is doubtleſs much * 
5 or 
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for them, than for me, to point out the 
meaſures proper to be taken in this caſe; 
Upon the whole, it ſeems to me moſt ad- 
viſeable, to leave the owners of the land at 
liberty to make exchanges, and to give 
conſtant encouragement to fuch as do ſo, 


SecT. III. The Common-Field Land and Right 
| of Commonage are in ſome Provintes an 
invincible Obſtacle to the Progreſs of _ 

culture. 


In our provinces there is no fuck thing 
as common-field land; every one does as he 
pleaſes with his land : they ſow various 
kinds of grain, pulſe, and graſs for artificial 
paſtures ; or elſe they plant it in ſaffron : 
and they are well ſatisfied, that, without en- 
cloſure of hedge or ditch, their crops will 
not be damaged.. If faintfoin, lucerne, or 
clover, has been ſown with oats, as the youn 
plant does not rot with the ſtubble, the 
owner need only diſtinguiſh his land by a 
few whiſps of ſtraw ; and the ſhepherds and 
herdſmen will hinder their cattle from going 
on it: beſides, the owners of the cattle are 
Ces for any damage they do: in 
other 
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other reſpects the land is left at liberty for 
the cattle, wherever it is no damage to the 
owner. This cuſtom ſeems to be founded 
on the law of nature, by which every man 
ſhould enjoy his own property. 

In the provinces where the right of com- 
monage is eſtabliſhed, all the fields without 
diſtinction are open to the cattle after har- 
veſt. As ſoon as the corn is carried off 
the land, any one may ſend in cattle till 
ſeed-time. In conſequence of this liberty, 
the peaſants deſtroy every thing that is then 
in the fields, fo that there is no poſſibility 
of having vetches or late peas for fodder, 
and much leſs artificial graſſes: in fact, every 
thing that is not got off with the corn be- 
comes the prey of the cattle. 12 

In ſome places, where the right of com- 
monage is eſtabliſhed, they are prohibited 
from breaking fences; every one may en- 
cloſe his land ; and what he encloſes is ex- 
empt from this right: but in other parts the 
herdſmen pretend they have a right to drive 
their cattle into any encloſure. For this 
reaſon a huſbandman or land- owner can 
grow nothing ſcarcely but corn, unleſs it is 
m walled ground, or near his houſe. The 

herdſmetr 
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herdſmen and ſhepherds ate in ſome places 
ſo untractable, that in many diſtricts they 
cannot be hindered from driving their flocks 
on the green wheat, | 

Under pretence that a right of common- 
age gives them a free entry into all land, 
the lower ſort of people, who in general 
ſhould only turn their cattle into the roads 
and on the waſte, ſuffer them to ſtray into 
the fields that are in corn. On the other 
hand, when a field has been either plowed 
or ſowed, the ſhepherds drive their flocks 
on them to pick up the roots of the plants, 
which the plow has thrown up : whence 
it follows, that if the land is ever ſo little 
wet, by the trampling of the ſheep it be- 
comes as hard as if it had not been at all 

When part of a flock belongs to the 
ſhepherd, it is indeed very difficult to keep 
them from the green corn. The hogs and 
cows do conſiderable damage; yet the ma- 
giſtrates of the places are ſo accuſtomed to 
this pretended right, that they ſeldom in- 
terfere. 


One would ſcarcely imagine that e 
& barbarous, and fo oppoſite to the pro- 


greſs 
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greſs of Agriculture, ſhould be in ſome 
ſort authoriſed by preſcription, and even 
encouraged, or at leaſt winked at, by the 
magiſtrates : the fact is however certain; 
and the partiſans of this cuſtom. have con- 
fidence enough to aſſert, that it is abſolutely 
neceſſary for the encouragement of the en- 
creaſe of cattle. What a ſtrange error is 
this ! can we poſſibly think that the means 
of encreaſing the number of our cattle can 
conſiſt in what deprives us of the oppor» 
tunities of procuring for them a. ſuffi- 
ciency of food? Experience has often eon- 
vinced us, that two arpents of good lucerne 
will maintain four oxen, or as many cows, 
for ſix months in the year, with a very ſmall 
addition of ordinary fodder : how many ar- 
pents of ſtubble would the ſame number of 
cattle require to maintain them ? Cows 
and oxen would be in bad caſe had they 
no other feed but what the ſtubbles afford. 
This cuſtom, far from favouring the enereaſo 
of cattle, is a real obſtacle to it : this is ſo 
evident, that I think it quite unneceſſary to 
rove it. In fact, the farms we have in 
Beauſſe have no natural paſtures ; yet with 
the, help of faintfoin the farmers in thoſe 
Vor. II, þ 4 diſtricts, 
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diſtricts, who have flocks of three or four 
hundred ſheep, twelve or fifteen cows, and 
ſeven horſes, find means to maintain them, 
without conſuming. any thing that could 
otherwiſe turn to account : even the pea- 
ſants can keep a cow or two without in- 
juring their neighbours. It neceſſarily fol- 
lows then, that the beſt method of en- 
creaſing our flocks and herds, and of courſe 
our manures and crops, is to aboliſh this 
ſame right of commonage. However, as it 
has in certain provinces been eſtabliſhed 
time immemorial, as it tis even. authoriſed 
by local cuſtoms, it appears to me, that 
the only method of giving any life to Agri- 
culture in thoſe + provinces - would be to 
empower every proprietor to exempt from 
this cuſtom a thirtieth part of his land: this 
would be only three arpents for a farm that 
employed three plows, reckoning thirty 
arpents for a plow : this reſerve, being ſur- 
rounded with a little ditch, or a dry or 
green hedge, ſhould be ſacred; and the own- 
ers of the cattle treſpaſſing on it ſhould be 
anſwerable for damages: and as the land 
that has been ſome time laid down in arti- 
ficial graſſes is very proper for bearing corn, 
| the 
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the proprietor ſhould 'have * power at any 
time to change the ſpot of reſerve. 
If the principal magiſtrates, who refide in 
provinces where this Tight of commonage 
is claimed, have as good an opinion as 'we 
have of the advantages that would reſult 
from the above regulation, there is n6 doubt 
but it would ſoon be eſtabliſhed ; and ſuch, 
particularly merit puniſhment who drive 
their flocks on the green corn, unleſs it is 
the owner of the land who finding his 
wheat too rank may think it 3 to 
feed it . | 


Srer. IV. * ſome Cafes long Looks 
tend to the Improvement of Agriculture. 


| Thave already mentioned the advantages 
that have reſulted from ſome of my an- 
ceſtors granting to peaſants long leaſes of 
part of our eſtate. Many may at this time 

be poſſeſſed of waſte and incultivated land, 
ſuch as ours then was; either becauſe it is 
full of ſtones, which it. would be very ex- 
penſive to carry off; or it may perhaps be 
wet, and the draining it come to too much 
money : in either caſe the alienation of them 
would be an advantage. The owners of 
Y 2 * theſe 
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theſe lands, are often unwilling, for many 


good reaſans, to alienate them entirely: 
but that the farmers might be able to repay 
themſelves the expence of improving ſuch 
land, they would probably be willing to let 
long leaſes of them, for inſtance, twenty= 
ſeven years, if ſuch leaſes, were not in France 
deemed real alienations, and conſequently 


loaded with ſuch heavy duties to the leſſee 


as no farmer will ſubje& himſelf to. Were 
theſe long leaſes generally allowed, I am 
ſenſible they might be abuſed ; yet I think 
I have made it evident, that a farmer who 
has only a nine years leaſe will never un- 
dertake, for ſo ſhort a term, to improve the 
land he holds. Our magiſtrates ſhould 
therefore find ſome means of ſoftening the 
rigour of the law, and encourage long leaſes, 
in every caſe where no great inconvenience 
could enſue. 


SECT, V. Reflections on the 8 re- 
Hecting Corn. © 


The inhabitants of great towns, knowin g 
little of the true cauſes of dearths, think 
bread can never be too cheap: they are 

4 pleaſed 
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pleaſed at a wet harveſt; as they imagine the 
oorn will not keep: and when they hear 
that inſets devour the cotn in the granaries, 
they hope from day to day that the price 
will be lowered; as the farmers muſt be 
obliged to bring it to market. But they 
do not conſider that the ruin of the farmers 
would ſoon occaſion the land to lie uncul- 
tivated, and of courſe corn becoming ſcarcer 
would bear a higher price. They little 
conſidet that the farmer is of courſe diſ- 
couraged, if, inſtead of recerving a reaſonable 
recompence for his trouble and expences, 
he ſees his ſtock by degrees reduced to no- 
thing. This is the fatal effect of plentiful 
harveſts; the low price of corn will not 
pay the farmer the expences of his Huſ- 
bandry. I could prove, by very exact cal- 
culations, that the farmers who hold the 
beſt lands do not at this time make, either 
from the ſale of their corn, the produce of 
their flocks, which fetch but a ſmall ptice, 
or from their hogs, poultry, c. where- 
withal to pay their rent, taxes, &. and de- 
fray their charges: theſe farmers ſuffer, 
but they hope for better days. It is quite 
otherwiſe with the farmers who hold lands 

TS 3 of 


325 EL E MENTS or 


of an indifferent quality; for, as the ex- 
pences of tillage ſometimes are more than 
in good ſoils, and as poor lands require 
more ſeed than rich, and yield much ſmaller 
erops, they are of courſe ruined: ſome of 
theſe farmers have already been obliged to 
let their lands lie uncultivated. Thus, in- 
ſtead of cultivating the waſtes, a thing 
much to be wiſhed for, and which would 
give plenty to the kingdom, we ſhall in a 
little time ſes the quantity of uncultivated 
land greatly increaſed, and the general 
amount af the crops much leſſened. Plenty 
of corn will thus be the ruin of the farmers 
and this ruin will be immediately. followed 
by a diminution of the crops, and conſe- 
quently a genera] dearth when the harveſts 
are not good. 

When corn has hoon ſeveral years cheap, 
many yines are planted : ſeveral remedies 
have been offered for this inconvenience, but 
the moſt certain way of leſſening the num- 
ber of vineyards, is to keep corn up to a 
good price. 

I ſhall not any longer dwell on truths 
char are ſo b eee to all who have had 
opportunities of - obſerving the frequent 

| variations 


AGRICULTURE. 327 


variations in the price of corn: the prin- 


cipal view of the government ſhould be to 


find the means of enabling the farmer to 
get a comfortable livelihood, without in- 


juring the manufacturers and artiſans by. 


letting corn bear too high a price. 

To make Agriculture flouriſh, the price 

of corn ſhould never be leſs than the mer 
expences. 
Jo prevent the poor from ſuffering, bread 
ſhould never be at too high price. Theſe 
are the two objets of a — admini- 
ſtration. 

Perhaps the beſt method of bringing 
about the ſecond object, would be to give 
all attention to the firſt ;. as by encreaſing 
the quantity of tilled land, the crops. would 
of courſe encreaſe, and this is the true me- 
thod of preventing dearths; for the en- 
creaſe in the price of any commodity will 
be but trifling, and of no long continuance, 
whilſt there is no ſcarcity of it. 

Yet I think we muſt not give abſolutely 
all our attention to this firſt object, which 
conſiſts in raiſing the price of grain: in 
fact, if this was the only point aimed at, 


it would only be neceſſary to open the 
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parts for exportation : this would doubtleſs 
raiſe the price, but perhaps more than 
enough. For this reaſon this method, which 
is in itſelf good, ſhould not be put in 
practice without particular reſtrictions, 

I am far from being an enemy to the 

exportation of corn ; on the contrary, I think 
it often uſeful, and ſometimes neceſſary, 
But from what I have read of the revo- 
lutions in the price of corn, I find that the 
licences for exporting it have almoſt al- 
ways been ſucceeded by dearths; and this 
is not difficult to account for. 

Whenever it was found that the farmer 
could not reimburſe himſelf for his charges, 
and pay his taxes, the exportation of corn 
was permitted: this raiſed the price ; but, if 
the ſucceeding crop fell off ever fo little, 
a dearth enſued. The laying up corn in 
France 1s prohibited. Thus by the means 
of exportation the French magazines are 
formed out of the kingdom, and France 
is ſoon obliged to buy at a high price, of 
ſtrangers, chat corn which they had before 
ſold them at a low rate. "Theſe are well- 
known facts, and need no proof. What 


ba ence n wy ** again. 
Wheat 
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Wheat is at this time very plentiful and 
cheap: if things continue in this ſtate; and the 
exportation of it is allowed, the kingdom 
will be drained: of corn, and the firſt time 
the crop falls ſhort there will be a dearth. 
It will then perhaps be faid, that it were 
beſt to prohibit for ever the exportation of 
corn. I am far from being of this opini- 
nion ; but I think that before it is ſuffered 
to be exported, inſtead of hindering maga- 
Zines of corn. from being formed in the 
kingdom, they ſhould be authoriſed and en- 
couraged. It is certainly more advantageous 
to have magazines in the DOT than 
without, among ſtrangers. 

Public magazines might do very well in 
fmall ſtates that are governed like a fingle 
family, but could never be eſtabliſhed in 
a great kingdom, and this for many reaſons. 
The beſt way is to let every man lay up 
his corn; and for that purpoſe the regula- 
tions made in years of dearth ſhould be abo- 
liſhed : whilſt they are in force, petty 'of- 
ficers have it in their power to be tyran- 
nicat and arbitrary, by ur, neee 
applications of them. 

It muſt certainly be allowed, that hers 
is no way of providing againſt dearths, but 

2 * 
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by laying up corn in plentiful years; yet 
every obſtacle is laid in the way of it, and 
any one that lays up corn he did not grow 
is ſubject to heavy taxations. 

The land-owners and farmers, who are 
allowed to keep their corn only three years, 
are generally too much in want of money 
not to ſell it almoſt as ſoon as it is got in; 
and others, who could afford to lay out ten, 
twelve, or fifteen thouſand livres, are prohi- 
. bited from forming magazines: what re- 
ſource is there in a time of dearth? The ex- 
portation of corn is permitted for the be- 
nefit of the farmer; and ſtrangers are al- 
lowed to form magazines of it when the 
inhabitants are forbid it. Nothing can be 
more contrary to ſound policy; yet this is 
the preſent law: theſe regulations were 
doubtleſs neceſſary at the time they were 
made, hut the execution of them ſhould 
have been limited to the occaſions that pare 
Tiſe to them. 

As theſe ſtriking truths cannot be con- 
troyerted, the adyocates for theſe regulations 
content themſelves with ſaying, that they 
are not rigorouſly enforced when corn is 
plentiful : if this is the caſe, it is probably 
becauſe it would not be proper ſo to do; 
2 and 
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and for this reaſon it is neceſſary to aboliſh 
them, not only becauſe a good citizen wall 
always reſpect what is law, but alſo be- 
cauſe there are many examples of their ha- 
ving been very injudiciouſſy enforced by 
petty and inferior officers. - - 
| Beſides, to take away the odium that is 
now annexed to laying up corn, it is neceſ- 
fary it ſhould be authoriſed by a law, with- 
out which jt can never be effectually done, 
I may be deceived, but it appears to me, 
that the proper regulations in this matter 
would be, 1. To promote the ſale of corn 
in the internal parts of the kingdom, that 
one part- of the inhabitants may withoyt 
_ conſtraint ſupply the wants of the other, 
2. To permit every one to form magazines, 
and lay up their corn till years of dearth, 
3- When the granaries are known to be full, 
if the haryeſts continue plentiful, an ex- 
portation of corn might be allowed without 
hurt ta the kingdom, not by licences to 
particular perſons, but by a general liberty 
ranted, that the profit reſulting from it might 
Flow in a partial channel, 
If in ſome plentiful years the prohibition 
of laying up corn has been attended with 


injury 
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injury to the kingdom, in making a law 
for allowing it, the contrary extreme ſhould 
be carefully avoided. We ought never ta 
forget the poor; but it is unneceſſary for 
me to enlarge on this ſubject, as our magi- 
ſtrates are well inelined to protect them, 
which they may eaſily do without injuring 
others. | | 


OTST CRY $57 
8 
4 — — of — — of 
this Work, together with ſome 
ADDITIONS, 


VOLUME I. 
N Book I. Chap. VII. in treating of the 
quality of lands, L forgot to obſerve that 
they always partake of their original qua- 
lity : I meant, that though a poor foil may, 
by dint of manuring and tillage, bear good 
crops, yet they no ſooner leave off mending 
it, but it relapſes into its firſt ſtate of po- 
verty. In like manner a good ſtrong foil 
may, for want of manures and good tillage, 
ceaſe bearing; large crops : but when ever it 
is well mended and plowed, it ſoon reſumes 
its former good quality: it is equally tha 

ſame with light and heavy lands. 

2. Book II. To what is faid relative to 
plowing add, that every good huſbandman 
ſhould, if poffible, plow in broad lands, lay- 
ing the middle of the ſtitch high, and making 
the trench deep to carry off the water : by 


this means an encreaſe of ſurface will be 
gained, 


; 


334 ELEMENTS or 

In lands that are very wet, or very ſhal- 
low, beds may ſucceſsfully be made five feet 
wide, ſeparated by intervals of three feet, 
which are to be dug deep, and the earth 
thrown on the beds. By this method 
theſe beds will be thoroughly drained, and 
they will have a depth of ſoil which before 
they had not. 

Moſt farmers, with a view of keeping 
the feed for their flocks, leave their lands 
as long they can without plowing. They 
would find it more for their advantage to 
turn their fallows before the winter, main- 
taining their ſheep with artificial graſſes. 

I have obſerved that digging is the beſt 
method of tillage, but that it is too ex- 
penſive. However, I know a perſon who 
follows this method, and who aſſured me 
that a piece of land, which coſts him ten 
pence (French) digging, yields him twice 
as much as it would have done if it had 
been plowed. 

3. I have remarked in Chapter II. that i in 
plowing certain ſorts of land too deep, ſe- 
veral crops would be loſt. This is indeed 
true: but we muſt obſerve, that though the 
under ſtratum of earth, when turned up by 
the 
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the plow, hurts in the firſt inſtance the crop 
of wheat, yet after a time it amends and 
fertiliſes the land. When a depth of ſoil 
is to be given to a field, it ſhould be plowed 
deep when oats are to be ſown, as they do 
very well on it; and the tillage the field 
gets in the year of fallow, and the manure 
that is laid on it, prepares it very well for 
wheat. 

4. In Chapter III. I have ſaid that lime 
may be mixed with dung. We muſt add, 
that a good manure may be procured, by 
forming a heap, of a layer of turf, and of 
a layer of lime, and fo alternately: if there 
ſhould, at the end of a year or fifteen months, 
be amongſt it any heath, furze, or broom, 
it muſt be gathered up and burnt. 

A huſbandman who lived in a province 
where ſalt is a merchandize, made an ex- 
cellent manure of it by a mixture in layers, 
with earth, dung, and lime. 

I obſerved in the ſame Chapter, that the 
cakes left after making oil from coleſeed, 
flax, hemp, c. yield good manure, which 
indeed they do; but they are generally re- 
ſerved for feeding cattle. 

I omitted to obſerve, in treating of manures 
and tillage, that a field, which is in good 
order 
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order in theſe two reſpects, bears heat and 
drowth better than ſuch as are badi culti- 
vated. 

I ſhould obſerve, that in treating of ſheep- 
folds I only formed an hypotheſis; for. a 
farm that conſiſts of only ninety arpents 
of land cannot maintain a flack of three 
hundred ſheep, unleſs there are extenſive 
ſheep-walks in the neighbourhood. . . 

5. I ſhall add to what I have. ſaid, in 
Chapter IV. where the working of land is 
treated of, that I earneſtly recommend to 
huſbandmen, 1. To be careful to ſow their 
lands with ſuch grain only as beſt ſuits it; 
becauſe it is more profitable, for inſtance, to 
have a large crop of rye than a ſmall one of 
wheat: 2. Not to ſow all their land that is 
to be in corn with wheat: it is much better 
to beſtow good tillage: to the beſt, land, to 
prepare it properly for wheat, than to give 
three plowings to poor lands, that will only 
make twofold returns when they are in 
wheat : it is much more adviſeable to re- 
ſerve theſe. for crops that require leſs tillage, 

6. In Chapter V. I bave remarked, that 
the points of the ears ſometimes freeze in 


2 E ſhould have added that. this acci- 
| dent 
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dent happens alſo in May; and that rye is 
more ſubject to it than wheat. 

7. Ihave aid in Chapter VI. where I treated 
of ſowing (Sect. IV. and V.) that much ſced 
might be ſaved by uſing a drill, particularly 
in good ſoils : — I did not ſay enough on 
this ſubject. The ſeed ſown in this manner 
is that moſt to be depended on; it is in no 
danger, either from hail or froſt. Lands 
cultivated in the common way, and which 
require ten or eleven buſhels (French) of 
ſeed, generally yield forty: by the help of 
the drill five buſhels (French) is ſufficient: 
this is an eighth part ſaved, which becomes 
a matter of conſequence when wheat is 
worth twenty livres the ſeptrer in ſeed-time, 
and ſells only for fourteen or fifteen livres 
after harveſt ; and this is almoſt always the 
caſe when high-prized ſeed is ſown. 

- 8. In Book HI. wherein the diſtempers 
of corn are treated of, I remarked that it 
was no great blemiſh for wheat to be glazed: 
1 ſhould have ſaid that this accident does it 
no damage, and that on the contrary glazed 
corn yields a great deal of flour; that this 
flour requires much water, and makes very 
good bread. The bakers are well acquainted 
Vor. II. 2 with 
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with this; but they keep it a ſecret from 

the farmers of whom they buy their corn: 
9. It is not, I think, improper to obſerve, 

relative to what I have faid of lucerne in 

Book VI. that the ſecond and third mowings 


of this graſs ſeldom yield vl more 1 CI: 
firſt alone. 


— 
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N Book VII. Chap. II. — | 
only two drills: - Before I ſpoke of 
a third drill intended to ſow ſingle rows, 
I waited till the weather would: permit our 
trying it. I have been at a loſs to know 
which to prefer amongſt ſeveral inftraments; 
of this kind, and particularly thoſe of M. 
Abbe Soumille, and of M. de Maurpas, a 
careful lover of agriculture in Picardy, be- 
cauſe I have not been able to try them. I 
am yet obliged to wait till M. Delu has made 
ſome experiments on his land. However 1 
was preſent at an experiment made at Cha- 
tillon pres Sceaux by M. Trudaine, M. de 
Montigny his ſon, together with M M. the 
baron Ogilvi Camus, Vaucanſon, Delu and 
ſeveral 
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ſeveral others. In this trial four drills of 
different conſtruction were compared. The 
tongue<drill was univerſally preferred. The 
cylinder- drill had ſome faults objected to it, 
which however I think might be eaſily re- 
medied. I intend to try to make a culti- 
vator that will ſtir the earth betwixt the 
rows of wheat ſown in the common way. 

14. L obſerved that the ſtraw of naked 
barley is not fit food for cattle. It is how- 
ever proper to mention that it is good for 
cows. 

In treating of lucerne I ſay I have had 
twenty thouſand weight of dry hay on an 
arpent, Tc. It is to be obſerved, that this 
lucerne: was weighed! whilſt in the field, 
before it Was carried into the barn ; for as 
this hay muſt not be too much dried for 
fear of lofing the leaves, it will of courſe 
loſe part of its W when it has been 
ſome time houſed. 
have ſometimes iel the particular 
quantity of feed proper to be ſown on an 
arpent, hut it muſt be underſtood that the 
ſeed muſt be always perfectly good. How- 
ever, as the ſeod ſeldom all comes up, more 


611 is' ys ſown * I mention. 
1 A i 12. To 
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142. To Sect. VII. where horſe-beans ate 
treated of, add that in Provence they give 
horſe- beans alone to their horſes; but as 
thoſe of our provinces are not aocuſtomed 
to ſuch food, there would be danger of 
giving them diſorders, if they had more 
than a tenth part in a feed of oats. | 
- 14. I have. but one remark more to make 
on the ſubject of Book IX. which is that the 
ſureſt means of having green fodder in win- 
ter for the cattle is, 1. To keep the after- 
math of ſome old pieces of lucerne, intended 
to be broke up, for feed for the cattle in 
the beginning of winter, 2. To have a piece 
of good land ſown with furze: the tender 
branches of them are cut off, and after break 
ing the prickles, in the manner we have di- 
rected, they are given io the cattle, 3. To 
ſow the large winter- cabbage. 4. When 

theſe articles are conſumed, the cattle may be 
fed with roots; as navews, carrots, turnips, 
potatoes, &c. 5. Laſtly, a plant which 
M. Delatour d'Aigues: has brought to my 
remembrance, and which merits cultiva- 
tion: it is the marygold, callha. Its leaves 
continue green all the winter; and the oattle 
are very fond of it. The ſeed might be 
reps and being ſown the latter end of 
the 
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the ſummer,” the leaves, &c. mi 
ſerved to be uſed in the winter. 

14. It is proper to add tb what T have ſaid 
on the ſubje of madder, (Book II. Chap. IV.) 
that M. de Lauſſat-d'Etignae having ob- 
ferved, that the Rubia Ninctorum grew in 
the hedges in his neighbourhood, he cauſed 
half an arpent of it to be planted in ſingle 
rows itt the month of May 1760: he treated 
it like maiz with REG v6 in culture ; and 
in October following he caufed the roots to 
be taken up, which were about the ſize of 
quill : he was in hopes of drying it 
by the ſun and wind 3” but the weather 
proving rainy, and the ſun having little 
power, the root 'was datnaged. He told 
me his embarraſſment: I recommended it 
to him, if he had any dyers in his neigh- 
bourhood, to follow M. d' Ambournay's 
method, and let them uſe the green root. 
In conſequence of this advice M. de Lauſ- 
ſat cauſed ſome to be taken up and carried 
to a dyer, who had ſo much ſacceſs in uſing 
it, that his dyes far exceeded thoſe made 
with Dutch madder... 

This experiment comes very A- propos in 
ſupport of thoſe made by M d Ambournay, 
which I have already related. It is a con- 

I firmation 


30 
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firmation, that if a dyer has ever ſo little 
knowledge. in his buſineſs, he may make 3 
great advantage of the green root; and as 
this diſcovery is no benefit to the N 
is their own fault. | 
Whenever a larger quantity of roots are 
taken up than can be immediately made 
uſe of, paar be preſerved in M. d' Am- 
bournay's method, by laying them in a 
trench, and covering them with à thick 
layer of earth. By this means a dyer may 
keep, either in his cellar or his garden, a 
good quantity of green madder, to be _ 
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7 1 the 4 2 lago, if Land TOON 
NAS was n eee, 


HE Fall: args in uſe about 
Paris is one hundred ' ſquare 
perches ;. the perch is eighteen royal feet: 
this arpent contains thirty-tero thouſand : 
four hundred royal feet. Iþ 
2. The middling arpent in uſe in Le 
d France is one hundred ſquare perches, 
of twenty royal feet: it contains forty © 


thouſand royal feet. 
Andi 3. The 


* 
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3. The great arpent, called the royal" 
meaſure, is one hundred perches, eich 
perch, twenty-two. royal feet: it 1 
forty-eight thouſand ſquare feet ny 
4. The acre, in one part of Nor 
is one hundred and ſixty ſquare” — : 
each perch twenty-two royal fert; which 
makes ſeventy· ſeven n hundred 
and forty ſquare feet. dochotm e yEnruod 
5. The journal out Bachata vrhick 
contains eight hundred and eighty-eight 
ſquare toiſes, is divided into three potgnertes 3 
the pougneree is ſeventy- two cat: it contains” 
ten thouſand fix hundred and uare 
royal feet: the e/ca is twelve feet two inches 
_ ſquare, * b mike "ove banded rs 
forty-cight ſquare feet. * 0 
6. The journal in the ncighbourhood of 
Saint-Dixier in Champagne contains eighty- 
eight ſquare porches z a * 
two royal feet. 
7. The fepterde of 8 
* eight hundred ſquare foger, in e 
The journal of Lorraine is two hundred 
and fifty ſquare foiſes; the tja being ten 
feet Lorraine, _ to eight feet 8 
ten lines royal. 100 i8yvoT in | 
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